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LETTER  OF  PROMULGATION 


"Effects  of  High  Altitude  Nuclear  Detonaticas  on  High  Frequency 
Communications"  is  a  report  on  the  communications  outages  observed  in 
connection  vith  the  high  altitude  shots  TEAK  and  ORANGE  of  Operation 
HARDTACK.  The  report  was  prepared  for  the  Defense  Atomic  Support 
Agency  by  the  U.  S.  Amy  Signal  Radio  Propagation  Agency  and  is 
published  for  the  information  and  guidance  of  all  concerned. 


EDWARD  N.  PARKER 
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Chief,  DASA 
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.ABSTRACT 


The  purpose  of  this  analysis  is  to  determine  the  magnitude  of  the 
propagation  effects  of  the  high  altitude  nuclear  blasts  identifed  by  the  code 
names  "Teak"  and  "Orange"  in  disrupting  the  radio  communication  links  of  both 
military  and  commercial  services.  The  magnitude  of  these  radio  communication 
disruptions  is  examined  for  the  distances  from  the  blast  location,  the  length 
of  time  of  the  disruption,  and  the  delay  in  time  between  the  blast  and  the 
beginning  of  the  disruption  on  several  communication  circuits  operating 
between  each  of  various  pairs  of  geographical  terminals.  The  basis  for 
evaluating  these  disruptions  is  primarily  the  log  records  of  the  reporting 
stations . 

Normally,  the  engineered  factors  of  a  communications  circuit  are  design¬ 
ed  to  enable  a  minimum  acceptable  signal  to  be  received  under  the  worst 
expected  conditions.  The  minimum  acceptable  signal  is  the  result  of  not  only 
the  attenuation  for  the  length  of  the  path,  but  also  the  absorptions  and 
energy  scattering  along  the  path  and  the  threshold  condition  of  the  receiver. 
Reliability  of  Communication  requires  that  the  minimum  acceptable  signal  be 
received  for  a  sufficiently  high  percentage  of  the  time.  Propagation  outage 
occurs  when  identifiably  less  than  a  minimum  acceptable  signal  strength,  or 
an  unacceptably  distorted  signal  is  received  for  any  appreciable  time  to  dis¬ 
rupt  standards  of  message  transmission.  The  effects  of  Teak  and  Orange 
intensified  the  conditions  contributing  to  propagation  outage.  The  contribut¬ 
ing  conditions  were  the  upsetting  of  the  stability  of  the  ionosphere,  the 
increased  absorption  loss  of  the  radiated  signal  and  the  loss  of  support  for 
the  higher  frequencies  in  the  vicinity  of  the  shot  area.  The  effects  spread 
outward  for  a  few  thousand  miles  from  the  shot  area. 
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I.  INTRODUCTION 

1,  A  by-product  of  the  release  of  energy  following  a  nuclear  blast  is 
a  dense  cloud  of  ionized  gases.  These  hot  ionized  gases  rapidly  rise  with 
the  fireball  and  are  gradually  diffused  into  the  atmosphere.  In  past  nuclear 
blasts  close  to  the  ground,  evidences  of  radiations  of  radio  noise  energy 
were  found  mainly  at  the  low  frequency  end  of  the  radio  spectrum.  The  high 
altitude  nuclear  blasts  identified  as  "Teak"  and  "Orange"  took  place  at 
heights  of  roughly  50  and  25  miles,  respectively.  At  these  elevated  heights, 
the  dense  cloud  of  ionization  associated  with  the  rising  fireball  did  not 
fully  dissipate  itself  before  attaining  the  lower  reaches  of  the  natural 
ionization  layers.  The  still  turbulent  cloud  of  ionization  disturbed  and 
mixed  with  the  natural  ionization  layers.  X,  gamma,  and  beta  radiations 
were  released  in  quantity  and  reacted  on  more  distant  portions  of  the  iono¬ 
sphere.  These  effects  combined  to  disrupt  communications  over  a  wide  region 
in  the  vicinity  of  the  blast.  It  will  be  shown  that  the  "Teak"  shot  caused 
an  intense,  wide-ranging  disturbance  to  the  HF  communication  band  that  was 
limited  to  a  relatively  short  period  of  time  of  about  four  hours.  It  will 
also  be  shown  that  the  "Orange"  shot  did  not  cause  either  as  intense  or  as 
wide-ranging  a  disturbance  to  the  HF  communication  band  but  that  the  effects 
lasted  in  some  cases  into  the  next  day.  In  general,  communication  circuits 
were  affected  up  to  distances  of  a  few  thousand  miles  away  from  the  shot 
location. 

2.  Since  the  initial  reports  indicated  that  the  effects  of  the  nuclear 
blasts  were  so  widespread,  it  was  decided  to  analyze  the  log  records  of  the 
communication  links  for  the  range  of  distances  and  duration  of  the  disturb¬ 
ance.  Since  the  technical  controllers  on  duty  at  the  communication  sites 
are.  primarily  responsible  for  keeping  message  traffic  moving,  as  a  group 
they  do  not  react  to  disturbances  like  trained  scientific  observers  to 
gather  and  record  their  findings  objectively  and  with  precision.  Rather 
they  make  various  attempts  to  regain  communication  by  switching  frequencies, 
transmitters  and  antennas.  Since  circuit  disturbances  similar  to  those 
induced  by  the  blast  occur  naturally  from  time  to  time,  the  technical  con¬ 
trollers  reacted  to  these  artificial  disturbances  in  their  usual  way.  Al¬ 
though  Army,  Air  Force,  Navy  and  Central  Intelligence  Agency  stations  had 
been  informed  shortly  before  "Teak"  to  be  on  the  lookout  for  unusual  pro¬ 
pagation  effects,  no  one  was  prepared  for  the  magnitude  and  the  duration  of 
the  effects.  In  most  cases  special  monitoring  was  conducted  for  only  about 
png  hour  after  shot  t.Tme .  For  the  0 range  blast*  the  period  of  special  Bsoni— 
toring  was  extended  in  many  cases  to  approximately  two  hours  after  shot  time. 
No  one  was  prepared  for  the  delayed  reaction  at  dawn  some  six  hours  after 
the  "Orange"  blast  when  heavy  absorption  effects  impaired  communications. 
Consequently,  not  all  lug  records  convey  the  same  information  on  the  extent 
of  the  effects  of  both  of  these  nuclear  blasts.  Also  the  scientific  value 
of  the  log  records  is  impaired  by  the  prior  demands  on  the  responsibilities 
of  the  technical  controllers. 

5.  On  the  other  hand,  a  curious  effect  emerges  from  the  log  records. 

Not  all  circuits  in  the  affected  area  report  simultaneous  loss  of  communica¬ 
tion  during  the  time  following  the  high  altitude  nuclear  blasts.  Some 
circuits  reported  that  they  continued  to  operate  where  others  reported  loss 
of  ccsanunication.  A  comparison  will  be  made  between  facilities  that  were 
able  and  those  that  were  not  able  to  communicate  over  the  identical  circuit 
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paths  during  certain  critical  periods.  This  comparison  will  be  based  on 
available  data  concerning  engineering  factors  and  environments  in  order  to 
demonstrate  which  modulations  and  engineering  factors  contributed  the  most  to 
reliability  of  communications  under  the  disturbed  conditions. 
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II.  CIRCUIT  EXPERIENCE  VERSUS  FREQUENCY  LIMITATION  CHARTS 

1.  This  section,  contains  a  discussion  of  the  effects  on  circuits  into, 
out  of,  or  passing  near  circuit  centers  in  the  Pacific  Area  for  which  verti¬ 
cal  incidence  data  i3  plotted, 

2.  A  circuit  center  is  identified  as  a  comaon  terminal  for  several 
point-to-point  circuits  and  is  understood  to  include  the  radio  communication 
receiving  and  transmitting  stations  up  to  approximately  100  miles  around  a 
large  city.  The  distance  between  circuit  centers  is  much  greater  than  the 
distance  of  a  radio  station  from  the  city  with  which  it  is  identified. 

3.  An  inspection  of  the  charts.  Figures  1-40,  of  consolidated  circuit 
experience  of  circuit  centers  such  as  Honolulu,  Midway,  Adak,  San  Francisco, 
and  Okinawa  for  the  days  before,  of,  and  after  the  Teak  and  Orange  nuclear 
blasts  show  that  a  pattern  begins  to  emerge  when  the  sampling  is  sufficiently 
large.  Of  the  many  locations  that  could  have  been  chosen,  only  these  have 
been  plotted  in  this  manner  because  data  from  a  vertical  incidence  ionosphere 
station  located  nearby  was  available.  The  vertical  incidence  data  is  con¬ 
verted  into  equivalent  4000-km  F-layer  and  2000-km  sporadic  E-layer  Maximum 
Usable  Frequencies  (MUF)  for  comparison  with  the  circuit  experience  at  each 
selected  circuit  center. 

4.  It  should  be  pointed  out  that  the  circuit  experience  Indicated  by 
solid  lines  on  the  charts  as  outage  time  is  not  necessarily  due  to  propaga¬ 
tion  only.  Rather,  this  is  the  outage  time  ciiarged  in  the  log  records  to 
propagation  failure  because  the  transmission  quality  was  less  than  acceptable 
and  could  not  be  certainly  charged  to  equipment  failure. 

5.  Although  there  was  much  communication  activity  associated  with  these 
tests  nearer  to  Jolmston  Island  (the  location  of  the  nuclear  blasts), 

Honolulu  is  the  nearest  of  the  fixed  point  communication  centers  to  the  shot 
area.  A  rapid  visual  comparison  will  show  that,  of  all  of  the  more  important 
circuit  centers,  Honolulu  shows  the  maximum  effect  of  both  the  Teak  and 
Orange  shots  with  the  more  distant  circuit  centers  from  Johnston  Island  being 
progressively  less  affected.  This  comparison  shows  that  the  intensity  of  the 
effects  diminishes  with  increasing  distance.  This  observation  is  particular¬ 
ly  pertinent  when  it  is  recognised  that  Honolulu  is  810  miles  from  Johnston 
Island.  Other  places  reporting  the  effects  of  Teak  and  Orange  are  at  the 
following  approximate  distances  from  Johnston  Island: 


Midway 

935  miles 

Canton 

1350 

Wake 

1630 

Samoa 

2100 

Adak 

2500 

Fiji 

2550 

Guam 

3000 

San  Francisco 

3100 

Tokyo 

3300  . 

Okinawa 

3950 

Taipei 

4400 

Manila 

4500 

"See  map.  Figure 

(41)  and  Appendices  II  and  II 
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6.  From  the  list  of  places  reporting  the  effects  of  Teak  and  Orange, 
Honolulu,  San  Francisco,  Tokyo,  Okinawa,  Taipei,  and  Manila  are  major  fixed 
point  circuit  centers  in  terms  of  communication  activity.  With  Honolulu 
being  810  miles  from  Johnston  Island,  the  effects  there  are  most  intense. 

The  other  places  being  at  greater  distances  from  Johnston  Island  are  subject 
to  lower  intensity  effects  since  they  represent  communication  paths  further 
from  the  location  of  the  nuclear  blasts.  Of  the  two  nuclear  blasts,  the 
immediate  effects  of  Teak  were  the  more  intense. 

7.  To  the  extent  that  log  records  were  available,  data  was  recorded  of 
circuit  experience  versus  frequency  utilization  for  the  day  before,  the  day 
of,  and  the  day  after  the  nuclear  shot:  in  .2  (Greenwich  Mean)  time.  The  chart 
for  the  day  before  the  shot  shows  the  normal  behavior  of  the  circuits  termin¬ 
ating  at  the  circuit  center.  The  chart  for  the  day  of  the  shot  shows  the 

s  inula  taneity  and  duration  of  the  effects  after  the  shot  in  impairing  the 
circuits  terminating  at  the  circuit  center.  The  chart  for  the  day  after  the 
shot  shows  any  lingering  effects  of  the  shot  before  the  circuits  return  to 
normal  at  the  circuit  center.  In  the  following  discussions  of  the  effects  of 
both  the  Teak  and  the  Orange  shots  respectively,  each  group  of  three  charts 
should  be  studied  with  these  considerations  in  mind.  Except  when  otherwise 
indicated,  all  references  will  be  made  in  Z  time. 

8.  Immediately  after  the  Teak  blast  on  1  August.,  communication  both 
into  and  out  of  Honolulu  (Figures  1-6)  shows  a  consistent  propagation  outage 
pattern  that  was  a  maximum  in  the  first  four  hours  but  extended  over  a  total 
of  twelve  hours .  The  plots  of  the  effects  of  Teak  on  communications  into  or 
out  of  Honolulu  do  not  include  data  for  circuits  passing  close  by,  for  which 
Honolulu  is  not  a  terminal.  At  no  time  within  this  period,  were  all  circuits 
inoperative  either  into  or  out  of  Honolulu.  A  further  look  at  the  charts  for 
the  1st  of  August  shows  that  the  operative  circuits  were  distributed  over  the 
available  HF  band  from  about  5  to  24  me.  The  inoperative  circuits  were 
spread  over  the  HF  band  from  about  5  to  24  me.  Many  logs  indicated  frequency 
shifts  upward  or  downward  to  regain  communication,  and  reported  some  success 
in  re-establishing  circuits.  However,  frequency  shifts  upward  during  the 
time  of  day  when  permitted  by  a  rise  in  the  MUF  is  normal  procedure, 

9.  The  sampling  of  the  circuit  experience  into  and  out  of  Honolulu  on 
the  12th  of  August  (Figures  7-12)  shows  a  modification  in  the  propagation 
outage  pattern  compared  with  that  occurring  after  the  Teak  blast.  After  the 
Orange  blast  very  few  of  the  circuits  show  an  immediate  and  continuing 
outage.  The  major  effect  of  the  Orange  blast  appeared  with  the  approach  of 
local  sunrise  and  continued  for  the  remaining  six  hours  of  the  chart.  The 
mechanism  that  apparently  accounts  for  this  delayed  reaction  is  absorption 
due  to  the  photo-dissociation  of  the  blast-generated  negative  ions  by  sun¬ 
light  to  create  an  excess  of  free  electrons  in  the  ionosuhere.  Actually 
propagation  outage  was  reported  for  as  much  as  24  hours  after  sunrise  at 
Honolulu  following  the  Orange  blast.  Again,  it  , is  observed  that  both  the 
operative  and  inoperative  circuits  are  spread  over  the  HF  spectrum  from 
about  5  to  24  me.  After  local  sunrise,  when  maximum  absorption  effects 
begin,  the’ lower  limit  of  usable  frequencies  shifts  upward  to  about  13  me. 
Note  that  there  is  much  less  evidence  of  mid -morning  propagation  outages  on 
the  date  prior  to  test  Orange, 
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10.  The  apparent  greater  density  of  circuits  working  out  of  rather 
than  into  Honolulu  for  Teak  and  Orange  is  partially  due  to  the  monitoring 
of  Navy  fleet  broadcasts  on  a  number  of  frequencies  simultaneously  at 
several  distant  points  of  reception  by  CIA  monitoring  stations.  There  are 
no  corresponding  return  circuits  carrying  messages  back  to  Honolulu. 

11.  The  heavy  solid  curve  is  the  4000-km  equivalent  F-layer  MUF  and 
the  upper  heavy  dashed  curve  is  the  2000-km  equivalent  sporadic  E-layer  MUF 
based  on  the  vertical  incidence  ionospheric  data  taken  at  Maui  for  the  day 
recorded  on  the  charts.  These  MUF's  are  indicative  rather  than  correct 
because  they  were  not  taken  at  the  individual  control  points  of  the  circuits. 
There  are  so  many  circuits  spread  over  the  azimuth  that  a  MUF  at  the  control 
point  for  one  circuit  would  not  apply  to  the  control  points  of  other  cir¬ 
cuits.  Furthermore,  they  differ  from  the  predicted  monthly  average  F-layer 
MUF  that  was  calculated  at  the  U.  S.  Army  Signal  Radio  Propagation  Agency 
for  the  various  circuits  into  or  out  of  Honolulu. 

12.  For  the  day  of  the  Teak  blast,  a  break  in  the  heavy  solid  curve 
F-layer  Min'’'  at  28  me  occurs  at  shot  time.  The  records  of  the  vertical 
incidence  data  taken  at  liaui  for  three  hours  after  shot  time  cannot  be 
used  for  MUF  calculations  because  these  records  are  too  badly  disturbed. 

At  about  14002,  the  F-layer  MUF  curve  reappears  at  about  7  me.  The  effect 

is  as  if  the  nuclear  blast  had  blown  a  hole  in  the  ionosphere  in  the  vicinity 
of  the  shot  area.  As  the  ionosphere  reforms,  only  the  lowest  frequencies 
begin  to  be  supported.  The  typical  spread  between  a  nighttime  F-layer  MUF 
and  a  predawn  dip  is  not  as  great  as  the  dip  in  this  case  when  the  F-layer 
MUF  reappears.  Between  about  1500  and  about  17302,  the  F-layer  MUF  has 
risen  from  about  6  me  to  about  21.5  me.  The  rise  covers  the  period  of  about 
0500  to  about  0730  Hawaiian  Standard  Time .  This  F-layer  MUF  rise  is  also 
much  greater  than  usually  occurs  during  the  recovery  from  the  predawn  dip. 
Again  attention  should  be  drawn  to  the  apparent  circuit  operations  at 
frequencies  above  the  equivalent  F-layer  MUF  as  based  on  vertical  incidence 
data  taken  at  Maui,  As  previously  pointed  out,  the  F-layer  MUF  that  applies 
to  a  particular  circuit  is  that  associated  with  the  control  point  of  that 
circuit. 


13.  The  4000-km  F-layer  MUF  based  on  the  vertical  incidence  data  taken 
at  Maui  for  the  day  of  the  Orange  shot  differs  from  that  of  the  Teak  shot. 
Here  the  F-layer  MUF  begins  to  drop  from  about  30  me  at  shot  time  to  about 
13  me  about  four  hours  later.  At  this  time  the  vertical  incidence  records 
besoms  so  disturbed  that  they  cannot  be  used  for  determining  local  F-layer 


MUF  until  nine  hours  after  shot  time.  The  lower  heavy  dashed  curve 
represents  the  minimum  frequency  (f-min)  at  which  a  reflection  from  any 


ionospheric  layer  appears  on  the  ionogrsm. 


This  parameter  is  normally  read 


as  an  indication  of  the  ionospheric  absorption  in  the  area.  On  Figures  9 


and  10,  f-min  begins  to  climb  very  rapidly  at  about  15002.  This  rise  occurs 
when  the  vertical  incidence  F-layer  MUF  recordings  became  unusable  at  about 
four  hours  after  shot  time.  The  rising  vertical  plot  of  f-min  shows  an 
excessive  increase  in  absorption  causing  the  break  in  the  F-lsyer  MUF  plot. 
Although  this  extremely  high  f-min  lasted  only  about  one  and  one-half  hours, 
the  vertical  incidence  ionospheric  data  was  too  disturbed  to  be  employed  for 
calculating  the  F-layer  MUF  for  five  hours  beginning  at  15002  on  12  August. 
This  rising  absorption  was  of  relatively  brief  duration  during  the  Teak  shot 
and  is  not  recorded  on  Figures  3  and  4 .  Local  effects  described  previously 
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as  the  result  of  photodissociation  of  the  negative  ions  by  local  sunrise 
account  for  the  excessive  absorption  associated  with  the  delayed  propagation 
failures  of  circuits  following  the  Orange  blast. 

14.  Midway  is  935  miles  from  Johnston  Island  and  1300  miles  from 
Honolulu,  The  charts  of  circuit  experience  for  Midway  for  the  1st,  11th, 

12th,  and  13th  of  August  (Figures  13-16)  contained  more  data  on  circuits 
that  passed  near  to  Midway  than  into  Midway.  Midway  does  have  a  circuit  into 
Honolulu .  Midway  is  close  to  the  control  point  for  circuits  frcm  Honolulu  to 
Tokyo,  Okinawa,  Taipei  and  Manila.  The  effect  of  simultaneous  circuit  outage 
following  the  Teak  shot  over  a  range  of  frequencies  from  5  to  about  20  me  is 
very  definitely  indicated  on  Figure  13.  At  no  time,  however,  were  all  such 
circuits  disrupted.  The  effects  of  Teak  are  noted  at  Midway  for  as  much  as 
10  hours. 

15.  Figure  14  shows  that  on  the  day  before  the  Orange  shot  seme  cir¬ 
cuits  experienced  some  propagation  outage  during  the  predawn  and  early 
morning  hours.  For  the  day  of  the  Orange  shot,  some  of  the  many  circuits 
into  and  near  Midway  experienced  propagation  ouLage  prior  to  shot  time  as 
shown  by  Figure  15.  Seme  of  this  propagation  outage  persisted  into  the  hours 
when  the  Orange  shot  caused  propagation  outage  on  acme  of  the  other  circuits 
near  Midway.  The  general  effect  was  one  of  prolonged  but  sporadic  outage 
caused  both  by  natural  influences  and  by  the  superimposed  effects  of  the 
Orange  shot.  Yet  over  the  period  of  some  twelve  hours  following  the  Orange 
shot,  there  were  circuits  that  continued  to  eonaxnmicate  in  the  HF  band  at 
one  time  or  another  from  5  to  22  me. 

16.  The  vertical  incidence  data  for  Midway  is  incomplete  for  the  day  of 
the  Teak  shot.  Only  between  the  hours  of  0500  and  1000  and  between  1800  and 
2000  Z  was  data  available  to  determine  the  4000-km  F-layer  MUF.  The  f-min 
data  shows  no  extended  period  of  absorption  following  the  Teak  shot  that 
could  he  plotted  on  the  chart. 

17.  Figure  15  shows  that  4000-km  F-layer  MUF  began  to  diminish  a  half 
hour  after  Orange  shot  time.  No  bottoming  of  the  F-layer  MUF  appears  here  as 
it  did  at  Honolulu.  The  disturbance  noted  in  the  records  of  the  vertical 
incidence  data  for  about  5  hours  after  shot  time  causes  a  break  in  the  plot¬ 
ted  value  of  F-layer  MUF  until  then.  The  F-layer  MUF  then  is  plotted  for 
another  hour.  Then  a  second  period  of  disturbance  occurs  for  an  hour  so  that 
at  about  7  hours  after  shot  time,  the  F-layer  MUF  can  be  plotted  without  any 
further  breaks.  There  is  some  propagation  outage  that  begins  with  the  period 
of  the  second  break  in  the  F-layer  MUF.  The  f-min  data  shows  no  extended 
period  of  absorption  following  the  Orange  shot  that  can  be  plotted  on  Figure 
15. 

18.  Adak  lies  sane  2500  miles  almost  due  north  from  Johnston  Island. 
Adak  log  records  show  commini cation  with  Honolulu  primarily.  Most  of  the  San 
Francisco  and  Seattle  circuits  which  pass  near  to  Adak  on  the  great  circle 
path  are  plotted  on  the  charts  for  Adak.  Figures  17,  19,  20  and  22  represent 
normal  samples  of  propagation  outage  and  circuit  activity  for  days  prior  to 
and  after  shot  time.  Figure  17  shows  a  little  propagation  outage  24  hours 
before  the  Teak  shot  but  with  most  circuits  working  right  through.  On  the 
day  of  the  Teak,  shot  (Figure  18),  the  response  in  propagation  outage  is  delay¬ 
ed  in  some  instances  by  as  much  as  one-half  to  one  hour  following  shot  time. 
The  propagation  outage  varied  in  length  from  cne-half  hour  in  most  cases  to 
almost  four  hours  in  the  worst  case  in  the  vicinity  of  Adak.  Many  other 
circuits  continued  to  operate  with  no  outage  or  with  only  short  outages  in 
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communication.  The  4000-km  F-layer  MUF  shows  a  drop  about  an  hour  preceding 
shot  time.  The  drop  continues  to  .11  me  about  an  hour  after  shot  time  when 
the  F-layer  becomes  so  disturbed  that  the  records  cannot  be  scaled.  On  the 
preceding  day,  24  hours  before  the  break,  the  F-layer  MUF  was  16  me..  The  break 
in  the  F-layer  MUF  for  the  day  of  the  Teak  shot  coincides  with  the  time  of 
the  beginning  of  most  propagation  outages.  The  end  of  the  break  in  the 
F-layer  MUF  occurs  about  four  hours  after  shot  time  at  about  the  time  when 
many  circuit  propagation  outages  end.  The  propagation  outages  are  similar 
to  those  at  Honolulu  but  effect  a  smaller  percentage  of  circuits  in  operation 
and  for  a  shorter  period  of  time. 

19.  Because  of  the  occurrence  of  propagation  outages  at  about  the 
same  time  of  the  day,  for  the  day  before,  the  day  of,  and  the  day  after 

the  Orange  shot  (Figures  20,  21,  22),  the  certainty  of  associating  propagation 
outages  with  Orange  is  seriously  impaired  at  Adak. 

20.  Charts  are  available  for  circuit. experience  both  into  and  out  of 
San  Francisco  for  the  31st  of  July,  1st,  2nd,  11th,  12th,  and  13th  of  August 
(Figure  23-34)  Z  time.  San  Francisco,  3100  miles  from  Johnston  Island,  is 

a  major  circuit  center  and  shows  the  effect  of  increased  distance  from  the 
shot  location  when  compared  with  Honolulu.  For  the  Teak  shot,  there  is 
shown  a  marked  increase  in  propagation  outage  but  affecting  fewer  circuits 
and  for  shorter  periods  than  at  Honolulu.  This  increased  propagation  outage 
builds  up  within  the  first  hour  after  shot  time  and  does  not  continue  much 
more  than  four  hours  after  shot  time.  For  the  Orange  shot,  the  indicated 
propagation  outage  both  into  and  out  of  San  Francisco  differs  from  Teak  in 
that  it  was  small  and  no  clear  association  with  the  shot  effects  could 
be  established.  It  should  be  noted  that  San  Francisco  communicates  both 
to  the  north  and  east  as  well  as  to  the  west  end  south  with  various  other 
places  that  are  not  near  Johnston  Island.  This  situation  diffuses  the 
effect  of  the  nuclear  blast  on  the  circuit  activity  terminating  at  San 
Francisco  from  points  in  the  Pacific. 

21.  The  heavy  solid  curve  showing  the  4000-km  F-layen  MUF  for  San 
Francisco  shows  no  unusual  behavior  as  based  on  vertical  incidence  data 
for  this  location  for  31  July,  1,  2,  11,  12,  and  13  August.  The  comments 
made  previously  on  the  relation  between  such  locally  determined  F-layer  MUF 
and  circuit  behavior  at  Honolulu  apply  as  well  tc  San  Francisco.  This 
F-layer  MUF  is  not  located  at  a  control  point  for  any  of  the  circuit  paths 
into  or  out  of  San  Francisco.  Being  determined  from  vertical  incidence 
data  close  to  San  Francisco  it  can  only  show  local  conditions  of  the 
Ionosphere. 

22.  The  next  group  of  cliarts  of  circuit  experience  to  be  examined 
Is  for  Okinawa,  3950  miles  from  Johns ton  Island.  These  charts  (Figures 
35-40)  are  for  31  July,  1,  2,  11,  12,  and  13  August.  Okinawa  communicates 
with  Honolulu,  Manila,  and  Tokyo  and  lies  close  to  the  control  point  for 
the  Tokyo  -  Manila  circuit.  The  variation  in  density  of  the  data  on  these 
and  other  .charts,  particularly  for  the  days  before  and  after  shot  time, 
are  largely  due  to  availability  or  lack  of  availability  of  log  data  from 
all  circuits  that  reported.  The  charts  for  31  July  and  11  August  being 
for  days  before  each  of  the  nuclear  blasts  showed  typical  samples  of 
propagation  outage  among  the  connronicating  circuits.  For  the  Teak  shot, 
the  Okinawa  chart  shows  an  increase  in  propagation  outage  affecting  a 
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greater  percentage  of  circuits  and  of  greater  duration  than  at  either  Adak 
or  San  Francisco.  These  reported  outages  are  distributed  over  a  period 
of  twelve  hours.  Same  circuits  recover  about  four  hours  after  shot  time 
and  go  out  again  nine  hours  after  shot  time.  Not  all  propagation  outage 
patterns  are  alike  or  simultaneous,  but  there  are  two  periods  of  maximum 
occurrence  of  outage  evident  on  the  chart.  This  observation  is  reinforced 
by  the  behavior  of  the  available  ionosphere  data  which  shows  2  periods 
during  which  it  could  not  be  scaled  for  F-layer  MUF.  For  the  Orange  shot, 
there  are  several  propagational  outages  of  8  to  20  hours  duration.  Three 
of  these  major  outages  started  before  shot  time  and  therefore  appear  to 
be  associated  with  more  local  causes  of  ionospheric  disturbance.  These 
local  causes  of  ionospheric  disturbance  combined  with  the  Orange  shot 
effects  account  for  the  amount  of  propagation  outage  shown  on  the  chart. 
However,  it  should  again  be  noted  that  other  circuits  were  operative  over 
the  band  of  5  to  2')  me. 


29 

SECRET 


SECRET 


III.  SEQUENCE  UF  BI'Numu  MAFS 

1.  In  order  to  obtain  an  overall  geographic  concept  of  the  effects 
of  Teak  and  Orange  on  the  performance  of  the  communication  circuits,  a 
sequence  of  synoptic  maps  (Figures  41-122)  of  the  reported  circuit  exper¬ 
ience  was  generated.  Each  map  is  a  modified  cylindrical  projection  of  the 
globe.  On  these  maps,  each  of  the  terminal  locations  of  the  reporting 
circuit  paths  is  identified  by  a  number  as  listed  in  the  "Key  to  Terminal 
Locations."  Each  of  the  reporting  circuits  is  shown  by  a  line  approximat¬ 
ing  a  great  circle  connecting  a  pair  of  terminal  locations. 

2.  Each  map  summarizes  circuit  data  for  a  time  interval  of  an  hour 
centered  on  either  the  hour  or  half  hour  of  Z  time.  A  pair  of  great  circle 
lines  mark  the  division  between  day  and  night  at  the  beginning  and  the 

end  of  the  hourly  interval.  The  great  circle  line  to  the  right  marks  the 
beginning  of  the  hourly  interval  and  the  one  to  the  left  marks  the  end  of 
the  hourly  interval.  Circuit  paths  that  arc  partially  in  daylight  and 
partially  in  darkness  pass  through  this  moving  boundary  line. 

3.  Each  circuit  path  is  shown  as  either  a  solid,  a  long-dashed,  or  a 
short-dashed  line.  Hie  solid  line  is  for  a  circuit  path  showing  a  success¬ 
ful  communication  performance  of  80 %  or  greater  of  the  total  frequency- 
quarter-hours  of  circuit  experience  reported  by  all  services  using  the 
path.  A  long-dashed  line  is  for  a  eomnunicalion  experience  between  30/6  to 
8036  successful.  Finally,  a  short-dashed  line  is  for  eonmunieation  exper¬ 
ience  of  30/6  or  less  that  is  successful.  The  fraction  associated  with  each 
circuit  path  is  the  communications  capability.  The  numerator  of  the  frac¬ 
tion  represents  the  number  of  frequency-quarter-hours  of  successful  communi¬ 
cations,  and  the  denominator  is  the  number  of  frequency-quarter-hours  for 
which  circuit  experience  was  reported.  Circuit  operation  for  intervals  of 
less  than  fifteen  minutes  are  included  in  the  totals.  Where  the  denominator 
is  small,  a  change  of  one  unit  in  the  numerator  causes  a  larger  percentage 
change  than  where  the  denominator  is  large.  It  is  to  be  noted  that  where 
the  denominator  is  large,  many  more  circuits  are  reported  as  using  this 
circuit  path.  Available  reports  received  from  the  Army,  Navy,  Air  Force, 
CAA,  AT&T,  Globe  Wireless,  Mackay  Radio,  or  any  other  agency  that  supplied 
records  of  operation  during  the  period  of  the  Teak  and  Orange  tests  were 
used.  The  type  of  modulation  used,  the  power  of  the  transmitter,  the  gain 
of  the  transmitting  and  receiving  antennas,  and  the  frequency  employed  at 
any  hour  of  the  day  are  disregarded  in  these  summations , 

4.  Those  maps  with  the  time  interval  centered  on  the  half  hour  were 
included  to  show  in  greater  detail  the  effects  of  Teak  and  Orange  for 
several  hours  after  shot  time.  Lesser  changes  are  shown  only  by  changes 
in  the  fraction  associated  with  the  path  and  greater  changes  by  changes 
in  the  line  symbol  identification. 

5.  As  either  the  behavior  of  a  circuit  path,  a  group  of  circuit 
paths,  or  the  overall  array  of  circuit  paths  on  the  sequence  of  synoptic 
maps  is  studied,  a  pattern  unfolds.  Circuit  paths  that  differ  slightly  in 
azimuth  angle  and  originate  from  a  common  terminal  differ  in  length  of 
circuit  path  to  a  greater  or  lesser  degree.  For  example,  the  circuits 
common  to  San  Francisco  and  connecting  with  Tokyo,  Okinawa,  Formosa,  and 
Honkong  are  respectively  about  5150,  6100,  6450,  and  6900  miles  but  differ 
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by  less  than  6  degrees  In  azimuth.  Tokyo  is  about  75JS  of  the  distance  to 
Hongkong.  The  control  points  at  the  far  end  of  these  circuits  frcm  San 
Francisco  are  spread  over  about  1800  miles.  If  the  propagation  conditions 
at  the  far  end  control  point  of  these  paths  of  varying  length  are  also 
varied  in  support  frequency,  the  capability  for  successful  communication 
will  be  affected  accordingly. 

6.  For  example,  at  a  time  interval  centered  on  0000Z,  1  August  1958, 
(Figure  41)  in  communicating  with  San  Francisco,  Hongkong  showed  a  ratio  of 
0/4,  Formosa  showed  a  ratio  of  6/6,  Okinawa  showed  a  ratio  of  8/8,  and 
Tokyo  showed  a  ratio  of  24/40.  Since  Formosa  and  Hongkong  show  a  path 
length  difference  of  only  450  miles  and  are  both  in  daylight,  it  is 
probable  that  factors  other  than  differences  in  propagation  conditions 
account  for  the  difference  in  ccmmunication  performance.  The  differences 
in  communications  performance  can  more  probably  be  ascribed  to  variations 
between  these  circuits  in  transmitter  power,  receiver  sensitivity,  receiv¬ 
ing  and  transmitting  antenna  gains,  types  of  modulation  in  use,  number 

of  channels  in  use,  suitability  of  assigned  frequencies,  and  correctness 
of  log  records.  Thus  under  normal  conditions  of  communication,  independent 
of  the  effects  of  Teak  and  Orange,  engineering  and  operational  factors 
affect  the  records  of  reported  circuit  experience.  In  the  same  hourly 
interval,  a  similar  comparison  could  be  made  of  Honolulu  communicating  with 
Okinawa  and  Formosa.  This  indication  of  various  degrees  of  difficulty 
under  normal  propagation  conditions  tends  to  reduce  the  significance  of 
propagation  outages  as  indications  of  the  effects  of  Teak  and  Orange. 

Some  data  records,  such  as  those  frcm  Adak  which  include  monitoring  of 
WWVH,  contain  prolonged  normal  propagation  outages  which  do  not  represent 
communication  losses.  Furthermore,  the  communications  performance  of  each 
circuit  path  is  as  dependent  on  engineering  and  operational  factors  as  it 
is  dependent  on  propagation  factors.  It  should  be  noted  that  these  maps 
show  only  data  that  was  made  available  as  log  or  other  station  records. 
Incompleteness  in  these  station  records  affect  these  computed  results. 

For  example,  circuit  log  records  from  such  places  as  Canton  Island,  Nandi 
on  Fiji  Islands,  and  certain  CAA  records  were  prone  to  report  periods  of 
outage  while  not  clearly  stating  when  the  circuits  were  operating  normally. 
These  deletions  affect  the  accuracy  of  the  data  analysis. 

7.  Both  Honolulu  and  San  Francisco  are  common  terminal  points  for 
numerous  circuit  paths  in  the  Pacific  and  continental  United  States  areas 
for  which  leg  data  is  available.  Honolulu  being  some  820  miles  frcm  Johnston 
Island  is  of  major  interest  as  representative  of  circuits  that  are  close  to 
the  shot  location.  Circuit  paths  frcm  Honolulu  lie  mainly  in  the  North¬ 
east,  Northwest,  and  Southwest  quadrants.  No  log  records  arc  available  for 
circuit  paths  in  the  Southeast  quadrant  from  Honolulu.  Circuit  paths 

frcm  San  Francisco  also  occupy  the  Northeast,  Northwest,  and  Southwest 
quadrants  from  this  communications  center.  Many  circuit  paths  from  San 
Francisco  go  across  the  Pacific  on  great  circle  routes  that  lie  to  the 
north  of  Honolulu  by  more  than  1000  miles.  These  North  Pacific  routes 
out  of  San  Francisco  should  show  the  more  remote  effects  of  the  Teak  and 
Orange  shots.  The  routes  from  Honolulu  and  San  Francisco  will  be  discussed 
primarily,  but  the  maps  will  show  other  routes  in  the  Pacific  as  well  as 
Atlantic  regions  that  are  of  lesser  significance. 
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8.  Depending  on  the  length  of  the  circuit  path,  on  the  more  powerful 
signal  that  could  he  transmitted  by  better  engineered  circuits,  and  on  the 
more  reliable  type  of  service  rendered  by  particular  forms  of  nod ul at ion, 
some  of  the  reported  circuits  were  better  able  than  others  to  maintain  com¬ 
munications.  An  examination  of  the  consolidated  data  and  the  subsequent  dis¬ 
cussion  will  show  that  some  of  the  available  circuits  in  most  hourly  periods 
succeeded  in  maintaining  coiununications  during  the  worst  effects  of  Teak  and 
Orange. 


9.  To  simplify  the  discussion  of  the  sequence  of  the  synoptic  maps  with 
respect  to  circuit  paths  that  terminated  in  Honolulu  and  San  Francisco  for 
Teak  and  Orange,  four  tables  (beginning  on  Page  170)  were  made  of  the  ratios 
of  satisfactory  frequency-quarter-hours  to  transmitter  operation  frequency- 
quarter-hours.  The  ratios  are  tabulated  for  the  successive  hourly  intervals 
centered  on  either  the  hour  or  half-hour  for  each  circuit  path  examined. 
Trends  in  circuit  path  activity  that  correlate  with  the  effects  of  Teak  and 
Orange  are  then  more  easily  "studied. 

10.  Honolulu  circuit  paths  for  Teak.  (Figures  41  to  72) 

(Table  I)  Since  the  Teak  shot  occurred  in  the  vicinity  of  Johnston 
Island,  the  major  effect  was  felt  there  and  diminished  with  increasing  dis¬ 
tance.  The  Teak  shot  took  place  at  1050Z,  which  was  %  minutes  past  mid¬ 
night,  Hawaiian  Standard  Time. 

a.  The  circuits  coiamxnicating  between  Honolulu  and  Los  Alamos 
are  military.  Up  to  1200Z,  no  effect  on  conmmication  reliability  occurred 
with  a  ratio  of  8/8  maintained.  For  the  hour  centered  at  1230Z,  the  ratio 
decreased  to  4/8.  Over  the  four  hour  period  from  the  hour  centered  at  1300 
to  1600Z  no  communication  was  possible.  Prom  1630  to  1730Z,  the  circuit 
gradually  recovered  until  it  was  fully  restored  from  1730Z  to  the  end  of  the 
day  of  1  August  Z-time.  Teak  did  not  affect  this  circuit  until  1230Z,  about 
one  hour  and  forty  minutes  after  shot  time. 

b.  The  circuits  contnuni eating  between  Honolulu  and  Washington, 
D.  G.  are  military.  Op  to  U30Z,  communication  reliability  was  maintained 
with  a  ratio  of  8/8.  In  the  hourly  interval  centered  at  1130Z,  this  circuit 
dropped  to  a  ratio  of  6/8.  In  the  hourly  interval  centered  at  1200Z,  the 
ratio  dropped  to  4/8.  The  lowest  ratio  of  3/8  occurred  in  the  hourly  inter¬ 
val  centered  at  123QZ.  The  ratio  went  up  again  in  the  hourly  Intervals  of 
1300  to  1530Z  to  4/8.  Prom  the  hourly  interval  centered  at  1600 Z  to  Green¬ 
wich  midnight,  thh  ratio  rose  and  stayed  at  8/8.  Over  a  period  of  four  hours 
and  thirty  minutes,  this  circuit-  path  was  operating  at  reduced  capacity,  al¬ 
though  at  no  time  was  it  completely  inoperative.  Some  of  the  circuit’s  sur¬ 
vived  the  worst  effecte  of  Teas  Dy  operating  just  above  the  marginal  limit  of 
communication. 

c.  The  circuits  ccmmunl eating  between  Honolulu  and  San  Fran¬ 
cisco  are  both  military  and  conaercial.  Up  to  1130Z  as  indicated  by  the 
hourly  period  of  1100 Z  soanunication  reliability  was  maintained  with  a 
slightly  fluctuating  but  high  ratio  reflecting  little  or  no  outage  much  of 
the  time.  In  the  hourly  interval  centered  at  1130Z,  this  circuit  showed  a 
small  decrease  in  ratio  to  42/46.  The  maximum  effect  of  Teak  began  in  the 
hourly  interval  centered  at  12002  with  a  ratio  of  32/47.  This  maximum 
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effect  of  Teak  occurred  about  an  hour  after  the  shot.  The  maximum  effect 
continued  in  the  hourly  interval  centered  at  1230Z  with  a  ratio  of  36/55. 

The  circuits  gradually  improved  until  at  the  hourly  interval  centered  at 
1900Z  it  is  fully  recovered  with  a  ratio  of  69/69.  Since  the  maximum  effect 
of  Teak  caused  a  ratio  of  32/47  in  the  hourly  interval  centered  at  1200Z,  6 &% 
of  the  available  transmitter  operation  in  frequency-quarter-hours  was  avail¬ 
able  for  satisfactory  communication  under  the  worst  condition. 

d.  The  Anchorage  to  Honolulu  circuit  path  showed  an  effect  from 
Teak  at  the  hourly  interval  centered  at  1130Z  with  a  ratio  of  4/10*  The  max¬ 
imum  effect  of  Teak  occurred  during  the  hourly  intervals  centered  on  1300  and 
1330Z  with  a  ratio  of  0/l6.  From  the  hourly  interval  centered  at  1430Z  to 
that  at  1530Z,  the  ratio  was  12/16.  The  circuit  was  fully  recovered  in  the 
hourly  interval  centered  at  1800Z.  Reduced  ratios  of  11/16,  13/16,  13/16, 
end  1//16,  occurred  in  the  hourly  intervals  centered  at  1630,  170C,  2200  and 
24OOZ  respectively.  This  is  primarily  a  military  circuit  path.  The  engineer¬ 
ed  installations  do  not  appear  to  have  had  sufficient  margin  in  communication 
capability  to  withstand  the  effects  of  Teak  during  at  least  the  first  four 
hours  after  the  shot. 

e.  The  Adak  to  Honolulu  circuit  path  data  for  Teak  consists 
only  of  continuous  monitoring  of  WWVH  broadcasts  at  10  end  15  me.  The  out¬ 
ages  shown  during  the  night  preceeding  and  following  the  shot  may  be  at  least 
partially  attributed  to  normal  expected  MUF  failure.  It  is  difficult  to  say 
that  the  ratio  of  6/8  in  the  hourly  interval  centered  at  1130Z  or  the  reduced 
ratios  appearing  during  the  balance  of  the  day  were  an  indication  of  the 
effect  of  Teak. 

f.  The  first  records  for  the  Midway  to  Honolulu  circuit  path 
began  at  the  hourly  interval  centered  at  1030Z,  when  the  ratio  is  0/1. 

Midway  to  Honolulu  path  appears  to  have  had  propagations!  difficulties  at  the 
start  and  it  appears  that  the  effects  of  Teak  prevented  communication  from 
ever  getting  established  that  day. 

g.  The  Tokyo  to  Honolulu  circuit  path  is  heavily  active  with 
military  and  commercial  communications.  Until  the  hourly  interval  centered 
at  10 302  all  circuits  with  very  few  exceptions  operated  reliably.  In  the 
hourly  interval  centered  at  11Q0Z  the  ratio  dropped  to  55/82.  This 

hourly  interval  included  the  first  40  minutes  after  Teak.  The  previous  hourly 
interval  centered  on  103QZ  included  the  first  10  minutes  after  Teak,  but 
showed  no  loss  of  communication  capability.  This  shows  that  the  effects  of 
Teak  on  this  circuit  path  were  delayed  by  at  least  ten  minutes  if  not  longer. 
In  the  hourly  interval  centered  at  1110Z,  the  first  maximum  effect  of  Teak  is 
noted  with  a  ratio  of  33/80.  For  the  remainder  of  the  Teak  day,  the  circuit 
path  operated  at  reduced  communication  capability.  The  lowest  communication 
capability  occurred  at  the  hourly  Intervale  centered  on  1530Z  and  1900Z  with 
ratios  respectively  of  16/57  and  14/68.  These  dips  in  communication  capabil¬ 
ity  seem  to  be  associated  most  closely  with  the  predawn  dip  typical  of  normal 
propagations!  conditions  (Dawn  occurred  at  about  1600Z  at  Honolulu  and  at 
about  2G00Z  at  Tokyo).  On  the  other  hand,  Teak  affected  the  communication 
capability  of  the  Tokyo  -  Honolulu  circuit  path  more  than  it  did  the  San  Fran¬ 
cisco  -  Honolulu  circuit  path.  The  added  mechanism  of  absorption  due  to 
photodissociation  of  negatively  charged  ions  with  the  appearance  of  sunrise  on 
the  path  may  have  contributed  to  the  difficulties  experienced  on  the  Tokyo  - 
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Honolulu  circuit  path. 

h.  The  Okinawa  to  Honolulu  circuit  path  is  primarily  for  mil¬ 
itary  communication.  Although  this  circuit  was  active  and  adequately  re¬ 
ported  from  the  start  of  the  radio  day,  it  suffered  virtually  no  outage  until 
shot  time.  The  communication  capability  than  deteriorated  for  on  hour  and 
one  half  to  a  minimum  value  of  4/16  which  persisted  for  about  eight  hours, 
followed  by  complete  recovery.  As  in  the  case  of  the  Tokyo  circuits,  the 
circuits  on  this  path  suffered  prolonged  and  severe  disturbances  following 
Test  Teak. 


i.  The  Formosa  to  Honolulu  circuit  path  is  primarily  for  mil¬ 
itary  communication.  During  the  first  4  hours  of  the  radio  day,  the  re¬ 
ported  circuit  experience  built  up  rapidly  while  the  communication  capabil¬ 
ity  progressively  improved.  The  first  post-shot  outage  was  observed  in  the 
hour  centered  on  1230Z.  A  minimum  in  communication  capability  was  first 
reached  in  the  hourly  interval  centered  on  1330Z,  about  2  hours  and  40  min¬ 
utes  after  shot  time.  It  lasted  about  3  hours,  and  tended  to  reappear  5 
hours  later.  Although  Okinawa  and  Formosa  are  on  the  3ame  azimuth  from 
Honolulu  the  circuits  from  Honolulu  to  Formosa  suffered  far  less  from  pro¬ 
pagation  outages  than  did  those  from  Honolulu  to  Okinawa.  This  difference 
in  performance  indicates  that  the  Formosa  to  Honolulu  circuits  were  prob¬ 
ably  engineered  to  provide  stronger  received  signals  under  comparable  prop¬ 
agation  conditions. 

J.  The  Manila  to  Honolulu  circuit  path  is  utilized  fpr  both 
military  and  commercial  communication.  It  is  a  long  circuit  path  of  5290 
miles.  At  shot  time  there  occurred  a  considerable  increase  in  circuit  ex¬ 
perience  reported  as  unsuccessful.  The  first  period  of  minimum  ratios  ex¬ 
tended  from  the  hourly  intervals  of  1100  to  1400Z.  The  second  period  of  min¬ 
imum  ratios  extended  from  the  hourly  intervals  of  1600  to  2100Z.  Complete 
loss  of  communication  occurred  in  the  hourly  interval  centered  at  2000Z 
which  is  about  an  hour  before  local  dawn  at  Manila.  The  outage  at  this  time 
can  be  associated  with  the  predawn  dip  of  normal  MUF  behavior  end  the  added 
effect  of  absorption  due  to  the  photodissociation  of  negative  ions  by  sun¬ 
light  at  ionospheric  heights.  Circuits  to  the  west  of  Honolulu  seemed  to 
suffer  more  than  circuits  to  the  east  of  Honolulu, 

k.  The  circuit  paths  between  Honolulu  and  the  Pacific  islands 
of  Wake,  Guam,  Eaiwetok,  and  Xwajalein  are  used  primarily  by  the  military, 
although  some  CAA  traffic  passes  on  the  Wake  path.  All  of  these  paths  were 
profoundly  disturbed  after  shot  time.  However,  the  Wake  Island  path  pro¬ 
vided  no  data  until  just  before  shot  time  (when  it  was  completely  out)  and 
it  stayed  out.  for  2  hours  after  the  shot.  It  then  made  a  partial  recovery 
for  the  rest  of  the  day.  The  performance  of  the  others  deteriorated  during 
the  hour  after  the  blast  and  they  remained  completely  out  for  about  the  next 
6  hours.  Recovery  occurred  at  roughly  the  time  of  local  daybreak  in  the 
area.  The  superior  performance  of  the  Wake  circuits  could  reflect  the 
greater  distance  of  the  control  point  of  this  path  from  the  center  of  dis¬ 
turbance  . 


1.  The  Jolmston  Island  -  Honolulu  circuit  is  used  mainly 
by  the  military.  This  path  had  heavy  and  successful  traffic  prior  to  the 
shot;  only  limited  experience  was  reported  for  the  next  two  hours  but  it. 
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too,  was  successful.  During  the  remainder  of  the  day  attempts  were  made  to 
resume  the  heavy  flow  of  traffic,  but  with  limited  and  irregular  success. 
There  were  no  hours  of  complete  outage,  the  minimum  performance  occurring 
eight  hours  after  the  blast.  The  surprisingly  adequate  performance  of  this 
path  may  he  partly  explained  by  the  fact  that  the  major  centers  of  distur¬ 
bance  were  directly  over  the  island  and  at  the  geomagnetic  conjugate,  where¬ 
as  the  control  point  of  the  path  was  some  four  hundred  miles  away. 

m.  The  Sidney  to  Honolulu  circuit  path  is  mainly  commercial 
communication.  The  reported  log  data  extends  from  the  hourly  intervals  cen¬ 
tered  on  1030  to  24OOZ.  Commercial  standards  of  quality  determined  when 
these  circuits  were  usable. 

n.  The  Canton  Island  to  Honolulu  circuit  has  reported  log  data 
that  extends  from  hourly  intervals  centered  on  1030  to  170GZ.  No  communi¬ 
cation  occurred  during  this  time  in  spite  of  a  maximum  of  eight  frequency- 
quarter-hours  of  transmitter  operation. 

o.  The  Nandi,  Fiji  Island  to  Honolulu  circuit  path  has  log 
data  for  hourly  intervals  extending  from  1000  to  2300Z.  During  this  period, 
the  only  successful  communications  occurred  from  1800  to  2100Z  and  even  then 
represented  a  small  fraction  of  the  total  attempted. 

11.  San  Francisco  Circuit  Paths  for  Teak  (Table  II) 

San  Francisco  is  about  2400  miles  from  Honolulu  and  is  about  3100 
miles  from  Johnston  Island.  Many  of  the  circuits  from  San  Francisco  connect 
with  places  close  to  or  on  the  Asiatic  continent.  These  circuit  paths  are 
removed  by  about  1500  or  more  miles  from  Jolinston  Island  and  should  be  less 
affected  by  the  Teak  shot  than  the  paths  out  of  Honolulu. 

a.  Fort  Sam  Houston,  Texas  to  San  Francisco  is  mainly  a  mili¬ 
tary  circuit  path  and  shows  no  unusual  communication  outage  associated  with 
the  Teal;  shot.  The  same  is  true  for  the  Washington  to  San  Francisco  circuit 
path,  for  the  Chicago  to  San  Francisco  circuit  path,  for  the  Seattle  to  San 
Francisco  circuit  path,  and  the  Anchorage  to  San  Francisco  circuit  path. 

b.  The  Korea  to  San  Francisco  circuit  path  showed  definite 
effects  from  the  Teak  shot.  In  the  hourly  interval  following  the  shot  the 
ratio  began  to  drop  and  the  outage  became  complete  at  1300Z.  Two  hours 
later  a  rapid  recovery  occurred,  followed  over  the  remainder  of  the  day  by 
variable  difficulty  including  another  hour  of  complete  outage  at  2000Z. 

c.  The  Hongkong  to  San  Francisco  and  Formosa  to  San  Francisco 
circuit  paths  showed  what  appeared  to  be  a  delayed  effect  fromihe  Teak  shot, 
however,  since  comparable  outages  were  indicated  prior  to  the  shot,  the  post- 
shot  outages  may  be  due  to  propagation  difficulties  normal  to  this  circuit 
path. 


d.  The  paths  between  San  Francisco  and  Tokyo,  Okinawa,  and 
Manila  operated  so  well  moot  of  that  day  that  reduced  communication  capabil¬ 
ity  commencing  at  shot  time  is  most  probably  connected  with  Teak. 

e.  The  Bandung  to  San  Francisco  circuit  path  it:  not 
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significant  in  its  indications  since  the  data  begins  after  shot  time.  The 
apparent  effects  are  delayed  by  at  least  an  hour  after  3hot  time. 

f.  The  Guam  to  San  Francisco  circuit  path  is  nearer  to  the 
area  affected  by  Teak.  The  circuit  path  performed  well  prior  to  shot  time. 
The  performance  was  degraded  in  the  hourly  intervals  immediately  following 
the  shot  and  communications  were  totally  lost  by  1230Z. 

g.  The  Sidney  to  San  Francisco  circuit  path,  ?420  miles  long, 
passes  very  close  to  the  test  area  which  makes  it  more  vulnerable  to  the 
effects  of  the  Teak  shot.  This  circuit  path  performed  well  prior  to  shot 
time  at  1050Z.  In  the  succeeding  hourly  intervals  up  to  that  centered  on 
20002,  no  communication  was  possible.  In  the  hourly  intervals  centered  on 
2000  and  2300Z,  the  circuit  path  recovered  but  failed  again  in  the  following 
hourly  intervals. 

12.  Honolulu  circuit  paths  for  Orange  (Table  III)  (Figures  73-122) 

The  Orange  shot  also  occurred  in  the  vicinity  of  Johnston  Island 
and,  in  general,  the  major  effect  diminished  with  increasing  distance.  The 
Orange  shot  took  place  at  1030Z  (30  minutes  past  midnight  Hawaiian  Standard 
Time),  12  August  1958  at  a  height  of  about  25  miles  above  the  earth's  sur¬ 
face.  The  severity  of  the  first  effect  of  the  Orange  test  was  more  confined 
in  area  and  did  not  affect  as  much  of  the  communication  activity  or  for  as 
long  a  time  as  the  Teak  test.  The  second  and  major  effect  of  the  Orange  shot 
was  associated  with  the  signal  absorption  resulting  from  excess  electrons  re¬ 
leased  from  negative  ions  by  photodissociation  with  the  appearance  of  sun¬ 
rise  on  the  ionized  cloud  spreading  outward  from  Johnston  Island.  With 
Johnston  Island  being  820  miles  to  the  west  of  Honolulu,  the  spreading  ion¬ 
ized  cloud  had  more  effect  on  circuits  to  the  west  than  on  circuits  to  the 
east  of  Honolulu  when  sunrise  appeared  in  this  region. 

a.  The  Los  Alamos  to  Honolulu  circuit  path  is  mainly  for  mil¬ 
itary  communication.  Up  to  the  hourly  interval  centered  on  1230Z,  two  hours 
after  shot  time,  the  communication  capability  was  unimpaired.  The  circuit 
capability  was  reduced  and  fluctuated  from  the  first  effect  of  Orange  between 
the  hourly  intervals  centering  on  1300  to  1500Z.  The  second  effect  of  Orange 
caused  the  circuit  to  drop  out  completely  between  the  hourly  intervals  cen¬ 
tered  on  1530  to  2030Z.  The  circuit  rapidly  recovered  in  the  hourly  inter¬ 
val  centered  on  2100Z  and  stayed  recovered  until  24  hours  after  shot  time. 

b.  The  Washington  D.  C.  to  Honolulu  circuit  path  is  mainly 
for  military  comnunlcation.  After  operating  at  almost  maximum  capability 
until  about  13002,  the  circuit  capability  was  reduced  and  fluctuated  between 
the  hourly  intervals  centered  at  1330  to  1500Z.  The  second  effect  was 
observed  when  the  circuit  dropped  out  completely  in  the  hourly  intervals  cen¬ 
tered  on  1530  and  1600Z.  The  circuit  was  recovering,  but  operating  at  50$ 
of  capability  over  most  of  the  period  up  to  the  hourly  interval  centered  on 
2000Z.  From  then,  until  24  hours  after  shot  time  where  the  record  ends, 
circuit  operation  appeared  normal. 

c.  The  San  Francisco  to  Honolulu  circuit  path  is  for  both  mil¬ 
itary  and  commercial  communication.  Uy  to  the  hourly  interval  centered  on 
shot  time,  the  circuit  capability  was  almost  maximum.  From  then  to  16GOZ, 
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the  circuit  capability  was  reduced  approximately  12$  and  fluctuating.  Be¬ 
tween  the  hourly  intervals  centered  on  1600  to  2300Z,  the  second  effect  of 
Orange  caused  the  circuit  capability  to  fluctuate  between  45$  to  75$  in  two 
distinct  intervals.  Between  the  hourly  intervals  centered  on  0300  to  10002 
on  13  August,  the  decrease  to  82%  of  circuit  capability  was  reached  in  the 
hourly  intervals  centered  on  0600  and  0700Z.  During  the  effects  of  Orange, 
the  communication  capability  of  this  circuit  path  was  at  no  time  less  than 
45$.  That  the  effects  of  Orange  were  not  more  serious  is  considered  to  be 
due  to  the  well  engineered  circuits  in  use. 

d.  The  Anchorage  to  Honolulu  circuit  path  is  mainly  for  mili¬ 
tary  communication.  Communication  capability  was  100$  up  to  about  11002. 
From  then  to  1600Z,  fluctuations  in  path  capability  occurred.  Minimum  per¬ 
formance  of  the  circuit  was  logged  in  the  hourly  intervals  centered  on  1630 
to  1830Z  when  the  second  effect  of  Orange  was  indicated.  Sunlight  should 
appear  on  this  northerly  path  at  about  1600Z.  No  further  impairment  of  com¬ 
munication  was  logged  until  the  record  ended. 

e.  The  Adak  to  Honolulu  circuit  path  log  records  include  moni¬ 
toring  of  WWVH.  The  reduced  capability  recorded  for  this  path  may  have  been 
as  much  due  to  normal  propagation  outage  as  to  tne  effects  of  the  Orange 
shot. 


f.  The  Midway  to  Honolulu  circuit  path  is  1296  miles  long  and 
is  mainly  for  military  communication.  This  circuit  worked  at  maximum  cap¬ 
ability  up  to  an  hour  after  shot  time.  The  circuit  capability  decreased  to 
zero  over  most  of  the  next  12  hours. 

g.  The  Tokyo  to  Honolulu  circuit  path  is  for  both  military  and 
commercial  communication.  Prior  to  shot  time  propagation  outage  existed  on 
this  path  to  a  greater  or  lesser  degree.  No  propagation  outage  could  be 
associated  with  the  first  effect  of  Orange.  Between  the  liourly  intervals 
centered  on  1630  to  24OOZ,  the  increase  in  outage  appeared  to  be  due  to  the 
second  effect  of  Orange,  in  the  hourly  intervals  centered  on  1930Z  and 
2000Z,  no  communication  occurred  although  many  transmitters  were  on  the  air. 
For  the  reported  time  on  the  radio  day  of  13  August,  communication  was  again 
at  a  maximum. 


h.  The  Okinawa  to  Honolulu  circuit  path  is  mainly  for  military 
communication.  The  presence  of  normal  propagation  outage  obscured  the  ef¬ 
fects  of  Orange.  The  minimum  capability  of  8/ 16  occurred  in  the  hourly  in¬ 
terval  centered  on  1130Z  and  1200Z.  Other  minima  occurred  at  the  hourly 
intervals  centered  on  2100,  2230,  and  2330Z  respectively. 

i.  The  Formosa  to  Honolulu  circuit  path  is  mainly  for  military 
communication.  Because  this  circuit  path  was  experiencing  some  propagation 
outage  prior  to  the  Orange  shot,  propagation  outage  from  shot  time  to  0700Z 
of  13  August  could  be  due  to  both  causes  as  well  as  to  either  one  alone. 
Between  the  hourly  periods  centered  on  1330Z,  12  August  to  03002,  13  August, 
no  communication  was  possible. 

j.  The  Manila  to  Honolulu  circuit  path  is  mainly  for  military 
caanmication.  The  first  effects  of  Orange  appeared  to  affect  communication 
during  the  hourly  Intervals  centered  on  1030  to  1130Z.  The  second  effect 
occurred  between  the  hourly  intervals  centered  on  1830  to  2400Z.  The  second 
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effect  was  greater  than  the  first  effect  in  impairing  communication. 

k.  The  Wake  to  Honolulu  circuit  path  is  mainly  for  military 
communication.  The  first  effect  was  not  observed  on  this  path.  The  pro¬ 
pagation  outages  that  occurred  in  the  hourly  intervals  centered  on  1830  to 
2400Z  of  12  August  are  caused  by  the  second  effect  of  Orange. 

l.  The  Guam  to  Honolulu  circuit  path  is  mainly  for  military 
communication.  The  first  effects  of  the  Orange  shot  are  noted  duri  ng  ‘the 
hourly  intervals  centered  on  1100  to  1 3002 .  The  second  effect  of  the  Orasige 
shot  was  noted  during  the  hourly  intervals  centered  on  1630  to  2400Z,  with 
no  communication  in  the  hourly  intervals  centered  on  .2000  and  2100Z. 

m.  The  Eniwetok  to  Honolulu  circuit  path  is  mainly  for  military 
communication.  The  first  effect  of  Orange  was  noted  during  the  hourly  in¬ 
tervals  centered  on  1030  to  1130Z,  The  second  effect  of  Orange  was  observed 
between  the  hourly  intervals  centered  on  1630Z,  12  August  to  01C0Z,  13 
August.  No  communication  occurred  in  the  hourly  intervals  centered  on  1800 
to  2100Z  and  that  at  2300Z. 

n.  The  Kwajalein  to  Honolulu  circuit  path  is  mainly  for  mili¬ 
tary  communication.  The  first  effect  of  the  Orange  shot  was  noted  during 
the  hourly  intervals  centered  on  1100  and  113QZ.  The  second  effect  of  Orange 
occurred  between  the  hourly  intervals  centered  on  183QZ  of  12  August  to  02002 
of  13  August.  Minimum  eommuni cation  capability  occurred  during  the  hourly 
intervals  centered  on  2000  to  01002 . 

o.  The  Johnston  Island  to  Honolulu  circuit  path  is  mainly  for 
military  communication.  Propagation  outages  prior  to  shot  time  mask  the 
first  effect  of  Orange.  These  same  normal  propagation  outage  causes  also 
mask  to  some  extent  the  second  effect  of  the  Orange  shot.  No  communication 
was  possible  between  the  hourly  intervals  centered  on  1830  to  2400Z.  At  the 
hourly  interval  centered  on  0700Z  of  13  August,  all  circuits  were  fully  re¬ 
stored. 


p.  The  Sidney  to  Honolulu  circuit  path  is  mainly  for  commercial 
communication ,  From  the  hourly  intervals  centered  on  1730Z  on  12  August  to 
030QZ  on  13  August,  no  communication  was  possible  although  transmitter  opera¬ 
tion  was  reported.  This  outage  is  charged  to  the  second  effect  of  Orange. 

q.  The  Canton  Island  to  Honolulu  circuit  path  is  mainly  for 
commercial  communication.  Reported  transmitter  operation  occurred  for  the 
hourly  intervals  centered  on  1730  to  2400Z,  In  the  hourly  intervals  centered 
on  2030  to  240QZ,  no  cumuiuulcation  was  possible.  This  is  the  period  of  the 
second  effect  of  the  Orange  shot. 

r.  The  Nandi,  Fiji  Islands  to  Honolulu  circuit  path  is  mainly 
for  cotaaercial  communication,  and  reported  transmitter  operation  from  the 
hourly' intervals  centered  on  1600  to  2400Z.  Due  to  the  second  effect  of 
Orange,  no  communication  occurred. 

13.  Gan  Francisco  Circuit  paths  for  Orange  (Table  IV) 

On  the  circuit  paths  having  San  Francisco  as  one  terminal,  the 
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effects  of  Orange  are  not  as  readily  recognizable.  In  the  circuit  paths 
that  are  affected,  there  is  a  reasonable  time  correlation  of  the  first  and 
second  effects  of  the  Orange  shot. 

a.  The  Fort  Sam  Houston,  Texas  to  San  Francisco  circuit  path 
is  mainly  for  military  communication.  The  propagation  difficulties  between 
the  hourly  intervals  centered  on  1030  to  13302  may  be  just  as  likely  due  to 
lack  of  nighttime  support  for  the  frequencies  used  as  to  the  effects  of  the 
Orange  shot  since  this  circuit  path  is  so  far  removed  from  the  shot  location. 
The  propagation  difficulties  that  occur  from  the  hourly  interval  centered  on 
1730Z  onward  occur  well  after  sunrise  appeared  on  this  path.  No  definite 
association  with  the  more  dominant  second  effect'  of  Orange  can  be  found  in 
the  presence  of  the  propagational  difficulties  on  this  path.  The  same 
analysis  can  be  applied  to  the  data  for  the  Washington  to  San  Francisco  cir¬ 
cuit  path,  to  the  Chicago  to  San  Francisco  circuit  path,  to  the  Seattle  to 
San  Francisco  circuit  path,  and  to  the  Anchorage  to  San  B'raneisco  circuit 
path. 

b.  The  Korea  to  San  Francisco  circuit  path  is  mainly  for  mili¬ 
tary  communication.  Reduced  communication  capability  when  it  does  occur  on 
this  path  does  not  coincide  with  either  the  first  or  second  effect  of  the 
Orange  shot. 

c.  Such  data  as  is  available  for  the  Hongkong  tc  San  Francisco 
circuit  path  and  for  the  Formosa  to  San  Francisco  circuit  path  does  not  coin¬ 
cide  with  either  the  first  or  second  effect  of  the  Orange  shot. 

d.  The  Tokyo  to  San  Francisco  circuit  path  is  for  both  military 
and  commercial  communication.  During  the  hourly  intervals  centered  on  1100 
to  13302,  the  reduced  communication  capability  on  this  circuit  path  coincides 
with  the  first  effect  of  the  Orange  shot.  During  the  hourly  intervals  cen¬ 
tered  on  3230  and  13002,  a  10$  reduction  in  capability  occurred.  The  reduced 
communication  capability  during  the  hourly  intervals  centered  on  1800  to 
19302  coincide  the  second  effects  of  the  Orange  shot.  In  the  hourly  interval 
centered  on  1830Z,  a  reduction  of  33$  in  circuit  capability  occurred. 

e.  From  the  available  data  for  the  Okinawa  to  San  Francisco 
circuit  path,  Bandung  to  San  Francisco  circuit  path,  Sidney  to  San  B'raneisco 
circuit  path,  Singapore  to  San  Francisco  circuit  path,  Shanghai  to  San 
Francisco  circuit  path,  Wellington  to  San  B'raneisco  circuit  path,  and  the 
complete  data  for  the  Manila  to  San  Francisco  circuit  path  does  not  coincide 
with  the  first  or  second  effect  of  the  Orange  shot. 

f.  The  Guam  to  San  Francisco  circuit  path  is  mainly  for  mili¬ 
tary  communication.  The  propagation  difficulties  on  this  path  do  not  coin¬ 
cide  directly  with  either  the  first  or  second  effect  of  the  Orange  shot. 

The  reported  reduced  effects  of  communication  capability  occurred  between 
the  hourly  intervals  centered  on  1330  to  1700Z,  and  centered  on  1800  to  24002 
of  12  August,  and  centered  on  0600  to  11002  of  13  August,  The  reduced  com¬ 
munication  capability  occurred  same  two  to  two  and  one  ha:Lf  hours  after  the 
corresponding  times  for  the  first  and  second  effects  of  the  Orange  shot  as 
felt  at  Honolulu. 

14.  The  first  and  second  effects  of  the  Orange  shot  affected  communica¬ 
tion  capability  of  circuits  tliat  have  one  terminal  in  Honolulu  muGii  more 
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recognizably  than  that  of  circuits  that  have  one  terminal  in  San  Francisco. 
The  Orange  shot  was  more  local  in  its  effects  than  the  Teak  shot. 
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IV.  EFFECT  OF  ENGINEERING  FACTORS  ON  PROPAGATION  OUTAGE 

1.  As  stated  previously,  propagation  outage  due  to  Teak  and  Orange 
more  often  occurred  on  conmunication  circuits  located  closer  to  the  shot 
area.  This  is  particularly  observed  on  circuits  having  one  terminal  that 
is  close  to  the  shot  area  such  as  Honolulu.  Honolulu  is  a  major  radio 
conmunication  center  in  the  Pacific  Area  and  is  used  by  many  military  and 
commercial  radio  links.  These  radio  circuits  represent  a  wide  range  of 
engineering  factors  in  their  design  and  construction.  Not  all  circuits 
operating  during  the  period  immediately  following  Teak  and  Orange  suffered 
to  the  same  extent  from  propagation  outage.  The  differences  in  engineering 
factors  among  the  circuits  must  have  contributed  the  deviations  in  the 
effects  on  signal  reception. 

2.  To  analyze  the  relationship  of  the  engineering  factors  to  the 
reliability  of  communication  under  the  more  difficult  propagation  condi¬ 
tions  caused  by  the  effects  of  Teak  and  Orange,  the  performance  of  point- 
to-point  circuits  having  one  terminal  in  Honolulu  i3  discussed  in  the 
following  paragraphs.  This  discussion  will  be  based  on  Figures  123-140 
which  present  the  operating  experience  of  the  individual  circuits  on  a 
frequency  versus  time  of  day  basis.  The  plots  are  made  for  the  radio  day 
of  Teak  and  Orange  respectively  on  modified  MUF-LUF  charts.  Each  path 
for  each  radio  day  is  presented  on  a  sequence  of  three  charts. 

3.  The  first  chart  of  the  sequence  contains  the  hours  of  operation 
for  the  radio  day  of  each  circuit  transmitting  in  both  directions  over  the 
specified  circuit  path.  The  transmitting  circuits  include  all  military, 
other  governmental  and  commercial  services  communicating  by  radio  between 
these  terminals  for  which  data  was  available.  Each  circuit  is  identified 
with  the  receiving  agency,  type  of  service,  and  the  user's  designation 
when  more  than  one  circuit  was  in  operation.  That  period  of  operation 
which  is  satisfactory  is  identified  by  a  dotted  portion  of  the  line,  and 
that  period  of  operation  which  is  associated  with  propagation  outage  is 
identified  by  a  solid  line .  The  arrowhead  at  one  end  of  the  line  or  the 
other  designates  the  direction  toward  which  the  signal  Is  being  transmitted 
as  identified  in  the  title .  When  no  transmission  occurs,  no  portion  of  the 
line  is  drawn  for  this  period  of  time.  Superimposed  on  the  chart  are 
curved  lines  associated  with  the  MUF  and  LUF.  Across  the  upper  part  of 
the  chart  is  a  continuous  solid  curve  connecting  plotted  points  which  are 
the  predicted  monthly  average  MUF  for  the  circuit  path.  Also  across  the 
upper  part  of  the  chart  is  a  solid  curve  with  a  break  in  it  at  or  within 
about  four  hours  after  shot  time.  This  solid  curve  is  the  equivalent 
4000-fcm  F-layer  MUF  determined  from  vertical  incidence  data  for  the  radio 
day  of  the  stot  taken  at  the  Maui  Ionosphere  Station.  The  dashed  curve 
with  discontinuities  in  it  across  the  upper  part  of  the  chart  is  the 
2000-km  sporadic  E-layer  MUF  determined  from  the  vertical  incidence  data 
for  the  radio  day  of  the  shot  taken  at  Maui .  The  longer  dashed  curve 
across  the  lower  half  of  the  chart  is  the  f-min  transcribed  from  the  same 
vertical  incidence  data,  Tne  curves  plotted  from  the  vertical  incidence 
data  are  not  characteristic  of  the  path  control  points  of  any  circuit. 
However,  this  is  the  only  ionospheric  data  that  is  available  that  can  be 
con?>ared  with  the  effects  on  communication  that  occurred  on  circuits 
terminating  at  Honolulu  on  the  radio  day  of  each  nuclear  shot.  This 
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propagation  data  is  close  enough  to  the  control  points  of  the  Honolulu 
terminated  circuits  to  be  useful  for  c coparisons . 

4.  The  second  chart  of  the  sequence  contains  the  available  data  on 
ACAN  and  AACS  circuits  transmitting  to  Honolulu.  For  this  purpose,  the 
engineering  factors  of  transmitter  power,  type  of  service  on  the  circuit, 
and  the  transmitting  and  receiving  antennas  used  on  the  circuit  are 
specified.  The  MUF  and  f-min  curves  are  copied  from  the  first  chart  of 
the  sequence.  The  additional  curves  plotted  on  this  chart  are  the  one 

or  more  LUF's  that  are  identified  with  an  ACAN  and/or  AACS  circuit  operat¬ 
ing  over  that  circuit  path.  The  LUF  is  identified  with  the  engineering 
factors  of  the  circuit  using  that  path  specified  in  the  key. 

5.  The  third  chart  of  the  sequence  contains  the  available  data  on 
ACAN  and  AACS  circuits  transmitting  from  Honolulu.  The  information  given 
in  the  previous  paragraph  for  the  description  of  the  data  on  that  chart 
applies  to  this  chart  also.  Only  ACAN  and  AACS  circuit  information  is 
used  on  the  second  and  third  charts  of  each  sequence  for  reasons  including 
the  following: 

a.  Inquiries  for  engineering  information  on  the  circuits  of  non¬ 
military  and  commercial  agencies  could  arouse  curiosity  by  persons  not 
under  control  of  military  security. 

b.  Engineering  factors  supplied  by  non-military  and  commercial 
circuits  were  not  directly  applicable  to  the  techniques  utilized  by  the 
Radio  Propagation  Agency  for  calculation  of  LUF's. 

c.  ACAN  and  AACS  engineering  factors  were  available  to  the  U.  S. 
Army  Signal  Radio  Propagation  Agency  through  existing  channels.  The 
correctness  of  the  data  for  the  day  of  the  nuclear  shot  could  be  verified. 

d.  This  analysis  of  the  effects  of  nuclear  detonations  on  the 
reliability  of  communication,  is  of  primary  interest  to  the  military. 

6.  The  LUF's  are  based  on  monthly  predicted  propagation  conditions 
for  normal  communication  on  their  path.  LUF  conditions  after  the  nuclear 
shot  are  not  likely  to  be  the  some  as  those  of  the  predicted  LUF. 

7.  Honolulu  to  San  Francisco  Circuit  Path  (Figures  123-128) 

a.  Teak  (Figures  123-125  and  Table  V) 

(l)  This  circuit  path  is  2400  miles  in  length  and  is  the 
most  active  iron  Honolulu.  It  is  used  by  ACAN,  AT&T,  CAA,  AACS,  RCA, 
Mackay  Radio,  and  Globe  Wireless.  This  circuit  path  is  subject  to  multi- 
paihing  because  of  the  possibility  of  permitting  more  than  one  mode  to 
be  received  at  low  angles  of  arrival.  On  the  charts  the  predicted  monthly 
average  MUF  and  the  MUF  computed  from  Maui  vertical  incidence  ionospheric 
data,  hereafter  known  as  the  Maui  radio  day  MUF,  do  not  differ  very  much 
up  to  shot  time.  When  shot  time  occurred,  the  lack  of  usable  vertical 
incidence  data  caused  the  Maui  radio  day  MUF  to  be  suddenly  discontinued 
at  28  mo.  The  Maui  radio  day  MUF  reappeared  about  three  hours  later  at 
about  6.5  mo.  The  monthly  average  MUF  predicted  for  this  time  of  day  is 
about  19  me .  The  disturbed  condition  of  ths  ior.cgrams  after  the  Teak  shot 
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made  it  impossible  to  plot  the  Maui  radio  day  MUF  for  the  three  hours  after 
shot  time.  For  about  an  hour  and  twenty  minutes,  the  Maui  radio  day  MUF 
hovers  around  6  mo.  During  the  next  three  hours,  the  Maui  radio  day  MUF 
climbs  from  6  to  22  me  and  circuits  affected  by  Teak  recover  communication. 

(2)  Honolulu  receiving  (Figure  124) 

(a)  Reference  to  Table  V  shows  that  prior  to  shot  time 
there  was  no  unusual  difference  in  the  number  of  accumulated  hours  of 
outage  and  in  the  number  of  frequency  changes  for  the  total  hours  of  trans¬ 
mission  time  by  ACAN-SSB,  ACAN-CSRTT  and  AACS-SSB,  After  shot  time, 

Table  V  shows  that  for  the  remainder  of  the  radio  day,  AACS-SSB  had 
accumulated  four  hours  and  fifteen  minutes  of  outage  ascribed  to  propa¬ 
gation  difficulties  and  eight  hours  and  fifty-five  minutes  of  successful 
communications  and  time  for  frequency  changes  after  trying  five  frequency 
changes.  Neither  ACAN-CSRTT  or  ACAN-SSB  report  any  propagation  outage 
after  the  Teak  shot.  Nominally,  time  taken  for  frequency  changes  is  about 
fifteen  minutes  and  this  time  is  not  shown  in  every  instance  ».«  part  of 
the  outage  time. 


(b)  With  the  same  type  of  sixteen  channel  SSB  modula¬ 
tion  and  with  about  the  same  kind  of  antennas,  ACAN-SSB  used  four  kw  of 
power  whereas  the  AACS-SSB  used  two  kw  of  power.  Both  circuits  operated 
for  a  time  after  the  Teak  shot  at  about  7  me .  The  major  difference  is 
the  advantage  of  increased  power  on  the  ACAN-SSB  circuit .  The  ACAN-CSRTT 
circuit  had  the  advantages  of  operating  at  a  still  lower  frequency  of  5.1 
me  and  using  a  type  of  service  that  proved  more  reliable  than  SSB  operation. 

(3)  San  Francisco  receiving  (Figure  125) 

(a)  Reference  to  Table  V  shows  that  in  this  transmission 
direction  the  ACAN  circuits  were  again  less  affected  by  the  Teak  test. 

(b)  The  same  c eminent s  that  apply  to  operation  with 
Honolulu  receiving  apply  to  San  Francisco  receiving  when  considering  the 
reasons  that  AACS-SSB  had  more  communication  difficulties  than  either 
ACAN-SSB  or  ACAN-CSRTT.  It  is  to  be  noted  that  the  outage  as  a  result 
of  Teak  with  San  Francisco  receiving  was  observed  about  an  hour  after 
shot  time. 

b.  Orange  (Figures  126-128  and  Table  V) 

(l)  For  most  of  the  time  prior  to  shot  time,  the  monthly 
average  MUF  and  the  Maui  radio  day  MUF  do  not  differ  greatly.  Just 
prior  to  shot  time,  the  Maui  radio  day  MUF  peaked  at  37  me  while  the 
monthly  average  MUF  reached  a  maximum  of  about  24  ac .  When  shot  time 
occurred,  the  disruptions  to  communications  were  not  as  extensive  on  this 
path  as  with  the  Teak  shot.  After  shot  time,  the  Maui  radio  day  MUF 
decreases  more  rapidly  with  the  passage  of  time  than  the  predicted  monthly 
average  MUF  and  also  drops  to  a  much  lower  frequency.  The  major  disrup¬ 
tions  occur  with  the  coning  of  dawn  near  the  Honolulu  area.  The  f-rain 
rises  after  daybreak  to  an  unusually  high  frequency  level.  The  result 
is  increased  propagation  outage  over  the  next  several  hours.  This  absorp¬ 
tion  outage  affects  the  various  circuits  at  different  times  and  for  varying 
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durations.  Between  1500  and  20002,  the  Maui  radio  day  F- layer  MUF  is  dis¬ 
rupted  by  the  absorption  effect.  The  Maui  radio  day  sporadio  E-layer  MUF 
is  disrupted  apparently  by  absorption  until  18002. 

(2)  There  are  two  effects  of  Orange.  The  first  effect  was 
the  disturbance  of  the  ionospheric  layers  in  the  vicinity  of  the  shot  area. 
One  of  the  results  of  this  effect  is  the  inability  of  the  ionosphere  to 
refract  a  wave  front  in  the  normal  manner  after  the  turbulent  disturbance 
by  the  high  altitude  nuclear  blast.  When  the  nuclear-blast- induced 
turbulence  subsided,  reliable  communication  was  restored  when  undisturbed 
propagation  support  of  the  ray  path  was  reestablished.  The  nuclear  blast 
took  place  at  about  midnight  Hawaiian  Standard  Time.  Over  the  next,  six 
hours,  the  rising  fireball  and  the  radiation  from  it  produced  a  large 
region  with  an  excess  of  negative  ions.  The  second  effect  was  the  signal 
absorption  resulting  frcm  the  release  of  an  excessive  quantity  of  electrons 
by  photodisaociation  of  these  negative  ions  with  the  appearance  of  sun¬ 
light.  The  second  effect  took  place  about  six  or  more  hours  after  the 
first  effect.  Both  of  these  effects  are  evident  on  Figures  126-128. 

(3)  Honolulu  receiving  (Figure  127).  Reference  to  Table  V 
shows  that  in  this  transmission  direction  the  ACAN  circuits  were  less 
affected  by  Test  Orange  than  the  AACS  circuit. 

{4)  San  Francisco  receiving  (Figure  128) .  Reference  to 
Table  V  shows  that  in  this  transmission  direction  the  ACAN  circuits  were 
again  less  affected  by  Test  Orange, 

(5)  Since  the  engineering  factors  for  these  circuits  during 
Orange  were  the  same  as  they  were  during  Teak,  AACS-SSB  continued  to  show 
performance  inferior  to  ACAN-SSB  and  ACAN-CSRTT.  ACAN-CSRTT  had  no 
propagation  outage  with  Honolulu  receiving  and  thirty  minutes  of  propaga¬ 
tion  outage  with  San  Francisco  receiving  after  the  Orange  shot.  The 
durations  of  the  first  and  second  effects  of  Orange  were  greater  on 
AACS-SSB  than  on  ACAN-SSB.  The  absorption  effects  are  more  likely  related 
to  the  ionosphere  near  Honolulu  than  to  the  ionosphere  near  San  Francisco. 


8.  Honolulu  to  Tokyo  Path  (Figures  129-134) 
a.  Teak  (Figures  129-131  and  Table  VI) 

(1)  This  path  is  about  3850  miles  long  and  is  subject  to 
aultipathing  because  of  the  possibility  that  more  than  one  mode  can  be 
received  at  low  angles  of  arrival,,  The  effects  of  Teak  are  immediate 
and  are  felt  on  many  circuits  for  as  much  as  nine  hours  after  shot  time. 
This  path  has  circuits  used  by  ACAN,  US  Navy,  AACS,  and  CAA.  CIA  and 
AVC0  made  signal  strength  recordings  of  transmissions  on  this  path. 

(2)  Effects  (Figures  130  and  131).  Reference  to  Table  VI 
shows  that  in  this  case  also,  for  both  directions  of  transmission,  the 
ACAN  circuits  suffered  less  outage  as  a  result  of  Teak  than  the  AACS 
circuit. 
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(3)  Signal  reception  at  Honolulu  suffered  less  from  propaga¬ 
tion  outage  due  to  Teak  than  did  signal  reception  at  Tokyo,  In  general 
AACS-SSB  was  more  vulnerable  to  propagation  outages  due  to  both  natural 
causes  and  the  effects  of  Teak  than  either  ACAN-SSB  or  ACAN-CSRTT. 

ACAN-SSB  used  more  transmitter  power  for  the  same  type  of  modulation  than 
AACS-SSB.  CSRTT  proved  to  be  a  more  reliable  type  of  modulation  than  SSB 
for  overcoming  propagation  difficulties.  Also  it  may  be  said  that 
ACAN-SSB  possibly  made  a  more  nearly  optimum  use  of  its  frequencies,  and 
Air  Force  teletype  terminal  equipment  is  possibly  more  vulnerable  to  bias 
and  distortion  errors. 

b.  Orange  (Figures  132-134  and  Table  VI) 

(1)  The  disruptions  to  communications  by  the  effects  of 
Orange  are  roughly  equivalent  on  both  directions  of  transmission  between 
Honolulu  and  Tokyo.  The  discussion  that  appears  in  paragraph  7  b  (2) 
above  concerning  the  effect  of  Orange  on  the  Honolulu  to  San  Francisco 
path  applies  to  this  path  as  well.  The  easterly  control  point  of  the 
Honolulu-Tokyo  path  lies  closer  to  and  more  in  line  with  the  disturbances 
emanating  from  Johnston  Island  than  does  the  control  point  of  the  San 
Francisco  path.  This  circumstance  may  partially  account  for  the  inferior 
performance  of  the  Tokyo  path. 

(2)  Effects  (Figures  133  and  134).  Reference  to  Table  VI 
shows  that  the  ACAN  circuits  in  both  directions  again  were  less  affected 
by  the  results  of  the  blast  than  were  the  AACS  circuits. 

(3)  In  particular,  the  major  difference  was  the  greater 
power  used  by  ACAN-SSB  for  the  same  type  of  modulation  and  very  nearly  the 
same  antenna  characteristics .  Again  it  may  be  that  ACAN-SSB  made  a  more 
nearly  optimum  use  of  its  frequencies  with  hours  of  operation,  and  Air 
Force  teletype  equipment  is  possibly  more  vulnerable  to  bias  and  dis¬ 
tortion  errors. 

9.  Honolulu  to  Okinawa  Path  (Figures  135-140) 
a.  Teak  (Figures  135-137  and  Table  VII) 

(1)  This  path  is  about  4650  miles  long.  The  effects  of 
Teak  are  almost  immediate  and  are  felt  on  the  ACAN  and  AACS  circuits 
for  as  much  as  ten  hours  after  shot  time.  Refer  to  earlier  comments 
on  Teak  for  the  Honolulu  to  San  Francisco  and  Honolulu  to  Tokyo  Paths 
for  the  discussion  of  the  Maui  radio  day  MUF  and  the  significance  of  the 
comparison  of  the  f-min  with  the  LUF.  Again  the  ACAN  circuit  in  each 
case  suffered  lees  outage  as  a  result  of  the  Teak  blast  than  did  the 
AACS  circuit.  See  Table  VII  for  a  summary  of  these  results. 

(2)  Again  it  can  be  said  that  with  the  same  type  of  modula¬ 
tion  and  nearly  the  same  antenna  characteristics,  ACAN-SSB  was  less  subject 
to  propagation  outage  than  AACS-SSB  because  its  transmitter  power  was 
greater;  it  possibly  made  a  more  nearly  optimum  use  of  transmitter 
frequencies  with  hours  of  operation;  and  its  teletype  equipment  is 
possibly  less  vulnerable  to  bias  and  distortion  errors  on  SSB  circuits. 


45 

SECRET 


SECRET 

b.  Orange  (Figures  138-140  and  Table  VII) 

(1)  The  disruptions  to  communications  by  the  effects  of 
Orange  are  greater  than  by  Teak  for  ACAN-SSB  and  less  for  AACS-SSB  with 
Okinawa  receiving.  However,  ACAN-SSB  did  not  suffer  from  propagation 
outage  as  much  as  AACS-SSB  in  either  direction.  Refer  to  previous 
discussions  of  the  effects  of  Orange  on  the  Honolulu  to  San  Francisco 
and  Honolulu  to  Tokyo  Paths. 

(2)  While  the  improvement  in  maintaining  conimmieations  by 
ACAN-SSB  compared  with  AACS-SSB  is  not  as  great  as  in  previous  instances, 
a  margin  of  difference  still  exists.  It  should  be  understood  that  the 
added  degradation  of  propagation  as  a  result  of  Teak  and  Orange  rendered 
marginal  even  those  point-to-point  circuits  which  were  adequate  for  un¬ 
disturbed  propagation  conditions.  The  degree  to  which  this  marginal 
performance  results  in  outage  appears  to  depend  on  the  safety  factors 
used  in  the  design  of  the  circuits. 

10.  As  much  difficulty  in  multi-channel  radioteletype  comnunication 
has  been  described  by  various  observers  as  being  propagation  outage  caused 
by  multipathing  as  outage  caused  by  signal  absorption  under  the  circumstances 
of  tests  Teak  and  Orange.  More  reliable  forms  of  modulation  such  as 
SSB  voice,  CSRTT  and  hand-keyed  CW  are  less  likely  to  be  affected  in 
readability  by  multipathing  interference  and  by  weak  signals .  The  human 
operator  of  a  CW  receiving  circuit  can  read  and  correctly  receive  messages 
thru  interference  and  below  threshhold  response  levels  of  teletype  machine 
equipment.  Priority  messages  that  require  reliable  reception  under 
conditions  similar  to  Teak  and  Orange  should  utilise  these  more  dependable 
forms  of  modulation. 
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V.  EVASION  OF  OUTAGES  BY  RELAYING 

1.  Need  for  Relaying: 

The  onset  of  any  large  scale  international  emergency  would  result 
in  the  immediate  generation  of  limited  amounts  of  extremely  high  priority 
radio  traffic.  Established  communication  networks  are  designed  to  pass 
large  quantities  of  traffic  with  tolerable  delays,  and  with  full  regard  for 
the  individual  interests  of  the  various  services  and  enterprises  involved, 
both  military  and  commercial.  For  emergencies,  however,  the  need  is  for 
prearranged  control  of  all  existing  facilities  to  yield  immediate  delivery 
of  a  few  messages  of  extreme  urgency.  Just  such  a  system  of  overall  control 
is  postulated  in  the  following  analysis  of  potential  benefits  to  be  expected 
from  the  assignment  of  all  available  circuitry  to  high  priority  traffic. 

2.  Mode  of  Operation  Assumed  for  Emergencies: 
a.  Specifically,  let  it  be  assumed  that: 

(1)  Certain  messages  will  have  unquestioned  priority  status 
by  their  very  nature. 

(2)  Any  such  messages  will  be  clearly  recognized  as  being  of 
this  nature,  and  yet  will  be  so  obviously  linked  to  the  special  emergency 
situation  that  their  possibility  will  in  no  way  impede  normal  operations  in 
the  absence  of  emergency. 

(3)  These  messages  will  not  require  authorization,  or  any 
prior  processing  or  liaison  activity.  They  can  be  directly  Bent,  relayed, 
received,  or  delivered,  subject  only  to  limitations  of  propagation  and 
equipment . 


(4)  All  facilities,,  whether  commercial  or  military,  regardless 
of  type  of  service  employed,  going  anywhere  or  everywhere,  will  (if  of 
adequate  range  end  if  currently  functioning  successfully)  be  at  the  complete 
and  instant  disposal  of  any  such  messages. 

(5)  All  such  facilities  will  be  used  to  transmit  the  messages 
regardless  of  the  performance  or  use  of  any  or  all  of  the  others.  All 
receivers  which  will  receive  these  messages  will  directly  dispatch  them 

to  all  transmitters,  which  will  retransmit  them. 

b.  The  general  situation  is  one  of  a  single  message  percolating 
through  any  and  all  links  of  a  partially  obstructed  lung  x-ajige  cummuniua lions 
network  which,  in  this  case,  is  presumed  to  include  every  appropriate  and 
functioning  radio  facility. 

3.  Estimation  of  Relay  Benefits. 

a.  For  computational  purposes,  the  links  are  considered  to  be 
available  for  all  times  in  which  their  circuit  logs  noted  successful 
reception,  their  capabilities  being  accumulated  in  units  of  frequency-hours, 
not  of  channel-hours  or  of  circuit-path-hours.  For  example,  on  a  circuit 
path  from  point  A  to  point  B  carrying  two-way  traffic  on  16  channel  SSB, 
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4  channel  MUX,  and  1  channel  CS  RTT,  only  six  frequencies  are  nominally 
employed  and  continuous  successful  reception  in  both  directions  for  one 
hour  credits  the  path  with  six  frequency-hours  of  capability.  These 
frequency-hours  are  then  treated  as  unit  messages  or  units  of  information, 
with  no  provision  at  intermediate  terminals  for  storage.  The  messages 
proceed  by  various  possible  alternate  paths  using  no  more  than  two  relay 
points  per  path,  the  capacity  of  each  path  being  limited  by  the  capacity 
of  its  least  capable  link  as  expressed  in  frequency-hours.  No  more  units 
are  assumed  to  be  sent  to  a  relay  point  than  can  leave  it,  or  vice-versa, 
but  each  point  may  serve  more  than  one  route.  The  total  benefits  from 
multiple  relaying  are  then  taken  to  be  the  summed  capabilities  of  the  vari¬ 
ous  possible  alternate  paths. 

b.  No  corresponding  figure  is  presented  for  the  total  number  of 
frequency-hours  attempted  during  parallel  relaying;  during  the  initial 
stages  of  such  operation  it  may  be  presumed  that  virtually  all  facilities 
in  the  network  will  be  devoted  to  the  effort  regardless  of  whether  their 
contributions  prove  ultimately  to  have  been  required.  Rapid  identification 
and  release  of  redundant  circuitry  would  drastically  reduce  the  total  number 
of  frequency-hours  involved  in  the  transmission  of  the  priority  message. 

This  process  is  highly  dependent  on  specific  conditions  however,  and  is 

not  predieted  here. 

c.  It  will  be  noted  that  two  concepts  in  the  evaluation  of  relay 
benefits  are  not  mere  simplifications,  but  are  in  contradiction  to  the 
conditions  existing  within  the  communications  network.  The  frequency- 
quarter-hours  of  capability  of  the  various  circuit  paths  have  been  accumu¬ 
lated  onto  the  synoptic  maps  on  the  basis  of  reciprocity,  with  no  regard 
for  actual  directions  of  traffic  flow.  This  ambivalence  is  carried  into 
the  application  of  the  circuits  as  links  in  relay  networks,  for  which  pur¬ 
pose  a  strict  adherence  to  directional  capabilities  would  be  more  realistic. 
In  addition,  the  totalled  relay  capabilities  should  reflect  the  Joint 
contributions  of  the  alternate  paths.  The  process  of  combination  should 
preserve  the  constricting  effect  of  the  less  capable  of  the  various  inter¬ 
mediate  links,  but  the  data  was  not  sufficiently  accurate,  ccsspiete,  or 
controlled  to  permit  a  vigorous  combination  of  probabilities.  The  re¬ 
striction  that  no  more  message  units  may  leave  a  relay  point  than  can  be 
sent  to  it  has  the  desired  effect  of  penalizing  the  totalled  capabilities 
for  the  performances  of  their  weaker  links,  although  actual  relay  stations 
would  not  be  restricted  in  their  ability  to  duplicate  incoming  messages. 

4.  Application  to  Three  Typical  Circuit  Paths.  Since  actual  emergen¬ 
cies  may  not  resemble  the  tests  either  in  the  number  of  blasts  or  in  their 
placement,  no  detailed  analysis  of  multiple  parallel  relaying  Iras  been 
prepared  for  every  communication  path  concerned.  Instead,  three  typical 
circuits  paths  have  been  selected  to  illustrate  the  orders  of  magnitude 
of  the  benefits  to  be  expected  from  such  stringent  control  of  radio  traffic 
during  abnormal  periods.  These  paths  are  San  Francisco  -  Honolulu,  Sa.u 
Francisco  -  Manila,  and  Guam  -  Honolulu. 

a.  San  Francisco  -  Honolulu,  Test  Teak 

(1)  This  pat,1,  has  many  well-engineered  circuits  and  seldom 
dropped  below  70  per  cent  effectiveness  during  hourly  intervals  soon  after 
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the  first  shot,  with  much  higher  percentages  prevailing  at  earlier  and  later 
times.  Inspection  of  the  graph  beneath  Figure  142  shows  this  high  ratio  of 
successful  frequency  hours  to  the  total  number  attempted,  and  also  shows 
that  the  number  of  successful  frequency  hours  could  have  been  roughly  doubled 
within  any  hour  of  the  day  by  appropriate  use  of  all  available  parallel 
circuitry  using  no  more  than  two  relay  points  on  each  of  the  additional 
paths.  During  the  disturbed  hours  immediately  following  the  shot  an  even 
greater  relative  increase  in  capability  could  have  been  obtained  from  such 
relaying.  In  the  hour  centered  on  Greenwich  Noon  c  \ly  of  the  frequency 
hours  attempted  were  successful,  but  multiple  relaying  could  have  more  than 
tripled  the  useful  total. 

(2)  The  parallel  linkages  -contributing  to  the  predicted  total 
capability  of  the  priority  circuit  generally  consisted  of  all  of  the  paths 
in  and  out  of  the  priority  terminals  plus  a  considerably  attenuated  use  of 
the  rest  of  the  network.  Figure  141  contains  a  map  and  a  diagram  of  the 
network  of  all  the  parallel  routes  which  were  considered  in  the  computation 
of  the  total  increases  plotted  in  Fugure  142.  The  individual  links  are 
numbered  in  accordance  with  the  frequency-hours  of  successful  operation 
experienced  by  each  during  the  one-hour  period  centered  on  Greenwich  Noon, 

1  August  1958,  a  period  selected  as  typical  of  early  post-shot  conditions. 
These  frequency-hours  are  indicated  regardless  of  whether  they  can  contri¬ 
bute  to  the  ultimate  delivery  of  the  priority  traffic. 

(3)  In  the  diagram  the  network  has  been  spatially  rearranged 
to  clarify  the  various  possible  interconnections  which  could  aid  trans¬ 
missions  between  Honolulu  and  San  Francisco.  All  links  are  again  numbered 
in  accordance  with  their  successful  frequency-hours  within  the  interval. 

In  addition,  they  bear  in  parentheses  the  number  of  frequency-hours 
contributing  directly  to  the  delivery  of  parallel-relayed  priority  traffic. 
The  arrows  indicate  the  direction  of  transmission  along  these  contributing 
links  of  messages  originating  in  Honolulu.  When  all  traffic  was  arbitrarily 
assumed  to  have  originated  there,  it  is  seen  that  a  total  of  26  3/4  units 
left  this  terminal.  Eight  of  these  units  proceeded  direotly  to  San 
Francisco;  the  remainder  scattered  into  the  net  via  Anchorage,  Manila, 
Okinawa,  Taipei,  and  Tokyo.  Although  all  the  links  converging  on  San 
Francisco  could  have  provided  a  total  of  28^  frequency-hours,  the  capacity 
of  the  circuit  was  limited  to  the  26  3/4  which  could  have  left  Honolulu. 

Of  these,  six  left  Honolulu  for*  Taipei.  There  was  a  direct  route  from  Taipei 
to  San  Francisco  capable  in  this  hour  of  carrying  one  half  of  one  unit, 
and  there  were  similar  routes  to  San  Francisco  from  Guam,  Manila,  Okinawa, 
and  Tokyo,  each  of  which  were  directly  accessable  from  Taipei.  The  link 
from  Guam  to  San  Francisco  was  completely  out  during  this  particular  hour 
so  none  of  the  three  frcqucncy-hours  which  the  junction  at  Taipei  could 
send  to  Guam  were  able  to  continue  on  along  to  San  Francisco  without 
exceeding  the  permitted  number  of  relay  points.  Of  the  two  units  whioh 
could  be  sent  from  Taipei  to  Okinawa,  only  one  could  continue  to  San 
Francisco.  The  two  units  each  which  could  be  sent  to  Manila  and  to.  Tokyo 
had  direct  routes  of  ample  capacity  on  to  their  destination.  In  all,  Taipei 
could  hay®  disposed  of  5}  units  out  of  the  6  received  from  Honolulu. 

(4)  Similar  examination  of  the  other  routes  out  of  Honolulu 
proves  them  all  to  have  been  just  capable  of  delivering  their  initial  units 
without  overtaxing  the  links  into  San  Francisco.  Other  possible  routing 
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arrangements  might  have  slightly  reduced  the  number  of  units  which  required 
two  intermediate  reli.y  points,  but  would  not  have  recovered  the  lost  one 
half  of  one  frequency-hour.  The  total  number  of  units  leaving  Honolulu 
was  thus  reduced  from  26  3/4  to  26^  frequency-hours.  This  total  represents 
the  relay  assisted  capabilities  of  the  circuit,  as  opposed  to  the  unassisted 
total  of  8  frequency-hours  out  of  11  3/4  attempted. 

b.  San  Francisco  -  Honolulu,  Test  Orange 

After  the  second  shot,  the  performance  of  the  circuit  path 
gradually  deteriorated  until  sunrise;  daylight  disrupted  many  of  the  services 
on  this  path  and  by  19002  only  3  3/4  of  the  19  3/4  frequency-hours  attempted 
were  successful.  The  use  of  multiple  parallel  relaying  could  have  nearly 
doubled  the  capability  of  the  circuit  at  this  hour,  providing  a  total  of 
17  frequency-hours .  Refer  to  Figures  144  and  143,  which  plot  these  cap¬ 
abilities  against  time,  both  with  and  without  relaying;  and  which  also  trace 
out  the  contributing  network  links  for  the  hour  interval  centered  on  1900Z. 
This  route  is  considered  typical  of  long  Pacific  paths  of  high  traffic 
density  which  approach  or  traverse  the  region  affected  by  the  shot. 

c.  San  Francisco  -  Manila,  Teat  Teak 

(1)  Prior  to  the  first  explosion,  from  three  to  five  fre¬ 
quencies  were  successfully  received  in  as  many  tries  on  this  path.  Relaying 
would  have  tripled  the  capability  but  was  unnecessary.  After  the  shot  the 
proportional  benefits  from  relaying  were  ssintsined  and  the  need  for  them 
increased  sharply  during  the  next  three  hows .  By  1300Z  only  three 
frequency-hours  out  of  the  eight  attempted  were  successfully  received  in 
the  hour  interval.  Relaying  could  have  raised  the  total  capability  to 

ten  and  one  fourth  frequency  hours.  After  1300Z  conditions  improved. 

Refer  to  Figure  146. 

(2)  At  1200Z  five  units  out  of  eight  and  one  half  were 
successfully  received;  relaying  could  have  provided  nine  more  for  a  total 
capability  of  fourteen  frequency-hours.  The  contributions  from  the  various 
links  involved  are  charted  in  Figure  145,  on  the  page  facing  the  plot 
capabilities . 

d.  San  Francisco  -  Manila,  Test  Orange 

The  second  explosion  had  virtually  no  effect  on  this  circuit’s 
capabilities;  five  frequency  hours  per  hour  were  successfully  received 
out  of  five  attempted  for  seven  hours  following  the  test,  and  no  outages 
occurred  during  the  rest  of  the  day.  Relaying  would  have  more  than  tripled 
this  capacity.  See  Figures  148  and  147.  This  route  is  considered  typical 
of  long  Pacific  paths  not  directly  traversing  the  shot  area. 

c.  Guam  -  Honolulu,  Test  Teak 

Refer  to  Figures  150  and  149.  This  route  is  much  shorter 
than  the  other  two  but  crosses  the  eiiot  area;  for  half  a  day  proceeding 
the  first  blast  only  two  frequency-hours  per  hour  were  attempted  at  most, 
end  not  always  with  success.  Relaying  would  have  greatly  increased  the 
capabilities  of  the  circuit.  Three  hours  before  the  shot  the  performance 
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of  the  path  declined;  after  the  shot  all  the  circuits  along  this  path  failed 
even  though  the  reported  total  number  of  frequency-hours  attempted  rose 
sharply.  The  benefits  which  could  have  been  realized  from  relaying  were 
considerably  reduced  during  this  period  as  the  parallel  circuits  encountered 
their  own  outages;  however,  relaying  was  always  possible  within  the  hour 
intervals  to  the  extent  of  at  least  five  frequency-hours  per  hour.  Between 
1600  and  2000Z  original  conditions  were  gradually  restored.  Figure  150 
illustrates  the  capabilities  and  contributions  of  the  relaying  network 
during  the  hour  centered  on  Greenwich  Noon.  Relaying  could  have  added 
seven  frequency  hours  to  the  capabilities  of  the  circuit,  thus  providing  in 
this  particular  case,  the  only  successful  communication. 

f.  Guam  -  Honolulu,  Test  Orange 

The  second  explosion  found  this  circuit  already  experiencing 
moderate  outages.  Following  the  shot  these  outages  did  not  appreciably 
increase  but  the  improvements  to  be  realized  from  relaying  sharply  decreased. 
Daytime  conditions  degraded  the  performance  of  the  path  until  there  occurred 
a  complete  failure  of  all  of  the  three  and  one  half  frequency-hours  attempted 
during  the  hour  centered  on  2000Z.  Relaying  benefits  were  also  at  a  minimum 
at  that  time  hut  still  could  provide  eight  frequency-hours.  Refer  to 
Figures  152  and  151.  This  circuit  is  considered  to  be  typical  of  paths 
of  moderate  length  traversing  the  shot  area  and  requiring  relaying  in  order 
to  maintain  communication. 
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VI  DISCUSSION 

1.  In  performing  the  analysis  of  the  effects  of  the  high  altitude 
nuclear  blasts  of  Teak  and  Orange  on  consunication  in  the  HF  hand,  the 
sources  of  data  employed  were  primarily  the  log  records.  Additional  sources 
that  proved  less  useful  were  magnetic  tape  recordings  and  Esterline  Angus 
type  paper  strip  charts.  Two  types  of  difficulties  arose  in  organizing  the 
data  for  analysis.  One  arose  from  the  communication  practices  and  jargon 
used  by  the  operations  staff  monitoring  a  part ; cular  communication  system 
and  the  other  from  the  lack  of  supplementing  the  written  and  mechanically 
recorded  log  data  with  adequate  reference  information  and  sealing  of 
measurements, 

2.  The  difficulties  arising  from  the  variations  of  communication 
practices  and  jargon  used  by  a  particular  communication  system  in  monitor¬ 
ing  its  own  operations  required  access  to  ACP  and  JANAP  manuals  and  help  by 
experienced  communicators  associated  with  the  monitoring  system.  The 
initial  step  was  the  identification  of  these  ACP  and  JANAP  manuals  and 
requesting  these  from  their  sources.  This  step  was  time  consuming.  The 
interpretation  of  specific  practices  required  obtaining  the  help  of  an 
experienced  communicator  associated  with  the  monitoring  of  each  conmunica- 
tion  system.  His  interpretations  helped  to  recognize  that  not  all  operators 
on  duty  were  maintaining  their  logs  in  a  uniform  maimer.  Some  of  the 
operators  on  duty  kept  their  log  records  in  an  individual  manner  that  added 
difficulties  to  the  analysis  by  use  of  modifications  and  self-generated 
abbreviations.  Tracking  down  these  interpretations  and  deviations  were  also 
time  consuming.  Liaison  with  representatives  of  the  Army,  Air  Force,  and 
Navy  -communication  systems  led  to  the  discovery  of  the  variability  in  human 
Judgement  exercised  in  the  preparation  of  these  logs.  It  is  known  that  more 
than  one  technician  had  a  hand  in  the  preparation  of  the  logs  at  any  one 
fixed  point  station.  Each  military  service  supplied  logs  for  a  number  of 
their  fixed  point  stations.  The  technician  preparing  any  of  these  log 
records  could  range  from  one  with  many  years  of  experience  in  performing  this 
duty  and  with  a  perceptivene*s  in  recognizing  and  assessing  improper 
behavior  in  equipment  or  difficulties  in  propagation  conditions  to  one  who 
is  in  an  "on  the  job  training"  status.  Yet  in  the  log  record,  each  man's 
entries  carry  the  same  weight.  The  manual  of  each  military  communication 
sjsrvice  shows  that  an  experienced  technician  must  have  an  extensive 
knowledge  of  the  operating  transmitters,  receivers,  teletypewriters,  land¬ 
line  equipment,  etc.  and  operating  procedures  to  properly  assess  the 
determination  of  operating  conditions  of  a  communication  circuit.  The 
reliability  of  using  the  logs  as  a  basis  of  data  analysis  is  reduced  by  the 
spread  in  human  Judgment  exercised  by  the  group  of  technicians  that  prepared 
these. 


3.  Another  difficulty  that  arose  with  the  log  records  was  the  appear¬ 
ance  of  entries  in  the  log  of  a  station  at  one  end  of  a  circuit  that  were 
not  corroborated  by  entries  in  the  log  of  the  station  at  the  other  end  of 
the  circuit.  For  example  the  receiving  log  of  one  station  often  contained 
reference  to  a  transmission  incompletely  or  even  differently  recorded  in  the 
transmitter  log  of  the  other  station,  and  vice  versa.  Since  these  logs 
originated  in  August  of  1958,  and  the  memories  of  operating  personnel  at 
this  late  date  are  unreliable,  the  decisions  by  the  log  analysts  on  this 
project  had  to  be  made  arbitrarily  in  many  instances. 
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4.  Supplementing  the  written  and  mechanically  recorded  log  data  with 
adequate  reference  information  and  scaling  of  measurements  is  both  an 
administrative  and  technical  responsibility  that  must  not  be  overlooked. 
Without  such  complete  reference  information,  the  capability  for  analyzing 
the  data  is  seriously  degraded.  It  can  be  shown  that  such  oversights  were 
common  in  the  written  log  records  and  mechanically  recorded  data.  As  far  as 
possible  and  long  after  the  fact  so  that  memories  were  dimmed  and  some 
records  were  no  longer  available,  serious  efforts  were  made  to  obtain  this 
missing  reference  information.  Only  partial  success  can  be  claimed  for  this 
effort. 

5.  Much  of  the  mechanically  recorded  data  by  magnetic  tape  or  paper 
strip  chart  had  no  significance  because  it  lacked  an  identifiable  reference 
level  and  a  calibration  scale.  Furthermore,  some  mechanically  recorded  data 
which  was  identifiable  proved  to  have  been  taken  in  a  technically  inappropri¬ 
ate  manner.  For  example  such  data  snould  be  based  on the  received  input 
signal  and  not  on  an  output  signal  and  accurate  time  references  should  be 
provided. 

6.  Not  only  should  the  reference  data  be  for  the  calibration  but  it 
should  also  identify  tne  equipment  and  circuit  information.  Each  log  sheet 
should  be  identified  by  circuit  or  route  number,  type  of  communication 
modulation  technique,  number  of  active  channels,  call  letters,  power  of 
transmitter,  transmitting  and  receiving  antenna  type  and  their  dimensions, 
and  any  other  special  information  of  value  to  the  test.  In  a  great  many 
cases  identification  information  was  lacking.  Engineering  changes  were  made 
at  these  communication  installations  from  time  to  time  both  prior  to  and 
after  the  tests.  If  this  reference  identification  information  is  taken  later, 
it  can  and  has  been  confused  by  engineering  changes.  This  identification 
information  is  needed  for  analysis  of  equipment  capabilities  for  the 
propagation  conditions  on  the  day  of  the  test. 

7.  Finally  It  may  be  pointed  out  that  to  give  added  significance  to 
synoptic  data  from  a  number  of  receiving  and  transmitting  locations, 
uniformity  of  instrumentation  and  calibration  techniques  should  be  provided. 
This  standardization  requires  planning  but  the  rewards  would  justify  it  in 
significance  of  the  comparisons. 
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1.  The  effects  of  Teak  on  HI'  communication  were  intense,  almost  immedi¬ 
ate,  and  widespread,  impairing  reliability  of  communication.  Reliability  of 
communication  was  impaired  from  Honolulu  to  San  Francisco  for  as  much  as 
four  hours  after  Teak  and  to  Tokyo  and  Okinawa  for  as  much  as  nine  and  ten 
horn’s  after  Teak,  respectively. 

2.  Prior  to  the  time  of  Orange,  many  of  the  circuits  were  troubled 
with  propagation  outages.  On  those  circuits,  the  effects  of  Orange  were  not 
readily  separated  from  ttose  causes  of  propagation  outage  already  there. 

It  appeared  that  the  severity  of  the  propagation  outages  increased  as  a 
result  of  the  shot  within  the  general  geographical  area  of  Test  Orange. 

3.  The  first  effects  on  HF  communication  of  Orange  were  almost  immedi¬ 
ate  and  impaired  reliability  of  communication  on  certain  paths,  but  were 
not  as  intense  or  as  widespread  as  the  effects  of  Teak. 

4.  The  "morning  after"  or  second  effects  on  HF  communication  of  Orange 
impaired  reliability  of  communication  on  various  circuits  for  as  much  as 
twenty-four  hours  after  the  beginning  of  the  second  effect.  The  second  ef¬ 
fect  began  about  six  or  more  hours  after  the  first  effect  vrith  the  particular 
times  being  strongly  influenced  by  the  time  of  sunrise  within  the  affected 
region.  The  second  effect  was  therefore  considered  to  be  caused  by  the  ab¬ 
sorption  of  signals  as  a  result  of  the  release  of  an  excessive  quantity  of 
electrons  by  photodissociation  with  the  appearance  of  sunlight  on  the  dif¬ 
fused  ions  produced  by  the  explosion. 

5.  During  the  time  period  of  the  effects  of  Teak  and  Orange,  some 
successful  communication  activity  on  circuits  within  the  affected  area  was 
distributed  with  considerable  uniformity  over  the  spread  between  the  upper 
and  lower  limits  of  the  1IF  band.  In  an  overall  sense,  there  is  no  general 
indication  of  an  advantage  in  going  to  a  higher  or  lower  frequency  within 
the  HF  band. 

6.  In  m  liatanee  were  all  HF  circuits  into  or  out  of  any  one  coomunicatiom 
center  such  as  Honolulu,  inoperative  at  the  same  time  for  any  appreciable  period. 

7.  When  all  communication  was  out  on  three  typical  paths  in  the  vicin¬ 
ity  of  the  shot,  analysis  showed  that  communication  could  have  been 
provided  by  multiple  parallel  relaying. 

8.  On  military  HF  caasnunication  circuits,  CSRTT  modulation  appeared  to 
be  affected  least,  and  3SB  modulation  appeared  to  be  affected  less  than 
other  forms  of  modulation. 

9.  Improved  engineering  factors,  such  as  more  powerful  transmitters, 
more  effective  types  of  modulation  and  higher  gain  antennas  for  receiving 
and  transmitting  reduced  the  deleterious  effects  of  high  altitude  nuclear 
blasts  on  HF  comnuni  cations.  Back-up  circuits,  using  manual  keying  of 
powerful  transmitters  can  saints  in  reliable  ccnmuni  cation  during  highly  dis¬ 
turbed  conditions  characterized  by  multipathing  even  when  only  a  barely 
detectable  carrier  exists. 
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VIII  SOURCES  OF  DATA 

The  data  sources  for  this  study  are: 

a.  Log  records,  strip  charts  and  magnetic  tape  recordings  supplied 
to  AFSWP  by  the  point-to-point  circuits  of  the  Army  and  the  Air  Force,  and 
the  shore  stations  of  the  Navy; 

b.  Supplementary  log  records  furnished  by  the  point-to-point  circuits 
of  the  Army  and  the  Air  Force; 

c.  Log  records  of  monitorings  by  the  CIA  of  the  Navy  transmissions 
and  by  the  Army  of  WWVH  transmissions  supplied  to  AFSWP; 

d.  Letter  reports  of  circuit  outages  by  CAA;  and 

e.  Rand  gathered  data  of  commerical  communication  company  experiences 
as  reported  by  RCA,  AT&T,  Mackay  Radio,  and  Globe  Wireless. 

This  information  was  supplemented  by  access  to  ACP,  JANAP,  and  other 
military  documentation  to  identify  circuits  and  interpret  military  communica¬ 
tion  practices  of  the  Army,  Navy,  and  Air  Force  point-to-point  HF  circuits. 
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APPENDIX  I 

DISRUPTION  OF  AIR  TRAFFIC  CONTROL  OVER  THE  PACIFIC 

1.  The  Artificially  Induced  Ionospheric  Disturbance.  In  midsummer 
of  1953  two  very  high  yield  atomic  weapons  were  exploded  at  such  heights 
as  to  free  them  from  the  absorbing,  damping,  and  generally  constricting 
properties  of  the  dense  layers  of  the  lower  atmosphere.  A  large  portion 
of  the  energy  of  these  detonations  was  therefore  available  as  radiation 
of  X  rays,  ultraviolet  light,  and  fast  electrons.  If  unabsorbed  by 
intervening  layers  of  air,  these  rays  so  alter  the  normal  structure  of 

the  ionosphere  as  to  produce  a  localized  but  severe  equivalent  to  a  natural 
ionospheric  disturbance.  High  frequency  communications  which  depend  upon 
orderly  reflections  from  the  affected  portions  of  the  ionosphere  may  then 
encounter  drastic  reductions  in  F-layer  critical  frequencies,  highly  ab¬ 
sorbing  D-layer  ionization  even  at  night,  and  intense  sporadic  E-layer 
activity.  Such  reflections  as  occur  are  apt  to  be  very  diffuse  or  scattered, 
the  lack  of  a  single  dominant  mode  of  transmission  degrading  reception  of 
high-baud-rate  transmissions  even  when  adequate  signal-to-noise  ratios  are 
maintained.  However,  voice  transmissions  also  suffered}  notably  those 
concerned  with  the  control  of  aviation  over  the  Pacific  Area. 

2.  Significance  of  Simultaneous  Outages, 

a.  From  a  global  or  long-term  viewpoint,  the  actual  combinations 
of  yield  and  altitude  employed  in  the  tests  were  such  as  to  produce  rela¬ 
tively  brief  and  local  effects.  Certain  vital  communications  between  air¬ 
craft  and  their  ground  terminals,  and  between  ground  terminals,  traversed 
the  affected  region  and"  were  quite  unable  to  tolerate  the  resulting 
protracted  interruptions.  Many  of  the  point-to-point  circuits  in  the 
vicinity  are  maintained  by  various  military  services;  in  times  of  emergency 
their  traffic  could  be  of  the  utmost  urgency,  and  their  reported  outages 
must  be  so  evaluated. 

b.  The  disruptions  to  services  associated  with  air  traffic  control 
produced  by  the  first  detonation  were  immediate,  severe,  clearly  identifiable 
with  the  event,  and  not  fully  expected.  They  thus  exhibit  certain  elements 
associated  with  operating  conditions  during  any  sudden,  well-coordinated, 
and  partially  successful  attempt  to  jam  nil  communications  within  a  particu¬ 
lar  area.  The  transient  nature  of  these  effects  diminishes  but  does  not 
eliminate  the  significance  of  any  simultaneous  communication  outage. 

3.  Comments  on  General  Data  on  Air  Traffic  Control  Outages.  Most 
of  the  data  furnished  for  analysis  concern  the  behaviour  of  point-to-point 
circuits.  These  reports  are  more  factual  than  expressive,  ana  the  true 
impact  of  simultaneous  outage  on  the  routine  operations  of  the  communicator 
is  more  dramatically  illustrated  by  the  effects  of  the  nuclear  tests  on 
flight  scheduling  of  aircraft.  The  Rand  Corporation  and  the  Defense  Atomic 
Support  Agency  have  fsrss.rded  certain  narrative  material  gathered  from 

the  files  of  the  agencies  concerned.  Difficulties  with  communications 
were  frequently  compounded  by  the  lack  of  available  channels  of  administra¬ 
tive  liaison,  but  propagationally  induced  losses  of  contact  proved  highly 
disruptive  to  aviation  in  the  Pacific  Area.  The  accompanying  outages  to 
military  flights  were  of  equally  critical  significance,  inasmuch  as  the 
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armed  services  now  increasingly  depend  on  sly-wave  communications  to  be 
reliable  and  secure.  In  times  of  emergency  the  services  are,  therefore, 
severely  affected  by  their  loss,  A  brief  summary  of  this  narrative  material 
follows. 

4.  Material  Relating  to  Test  IEAX 

a.  Prior  to  this  first  shot  the  CAA,  the  major  air  carriers,  and 
their  communications  subsidiaries  were  notified  that  the  test  site  should 
be  avoided  by  at  least  521  nautical  miles,  and  that  within  this  radius  the 
hazards  to  aircraft  and  to  personnel  might  be  serious  but  would  not  be  per¬ 
sistent.  Planes  were  routed  accordingly,  but  these  precautions  were  not 
accompanied  by  any  comprehensive  briefing  of  the  personnel  directly  involved 
in  radio  communications .  One  actual  effect  of  the  first  explosion  was  to 
produce  a  severe  but  local  ionospheric  disturbance  which  rapidly  spread 
beyond  the  radius  mentioned  in  the  official  warning.  Concurrently,  a  similar 
disturbance  appeared  in  the  region  of  the  geomagnetic  conjugate,  disrupting 
communications  between  the  Fiji  Islands,  Samoa,  and  New  Zealand.  Spectacular 
visible  aurora  appeared  at  both  conjugate  points  but  not  at  Canton  Island, 
which  lies  between  them.  Likewise,  all  types  of  high  frequency  communication 
were  Immediately  disrupted  at  both  conjugate  points,  but  local  communications 
within  the  Canton  Island  area  were  maintained.  Samoa  was  blacked  out  to 

all  overseas  points  for  over  six  hours,  and  to  the  Fiji  Islands  for  over 
twelve.  Aircraft  traffic  control  was  maintained  with  great  difficulty  at 
Nandi  during  the  blackout.  Australia  and  New  Zealand,  although  well  removed 
from  the  geomagnetic  conjugate,  also  reported  interference  to  their  air- 
ground  communications. 

b.  The  exact  times  of  failure  of  the  air-ground  circuits,  and 
their  actual  circuit  paths  at  these  times,  are  not  well  defined  since  these 
facilities  are  used  by  moving  terminals  for  brief  and  infrequent  trans¬ 
missions.  Canton  Island,  which  is  1900  miles  SW  of  Honolulu,  1350  miles 
south  of  the  explosion,  and  roughly  on  the  geomagnetic  equator  experienced 
no  difficulties  with  local  air-to-ground  traffic  although  It  had  trouble 
maintaining  point-to-point  ccsamunications ,  Guam,  which  is  3220  miles  to 
the  west,  and  Los  Angeles,  2560  miles  to  the  northeast,  were  likewise  little 
affected.  Wake  Island,  which  has  very  nearly  the  same  distances  from 
Honolulu  and  from  the  explosion  as  has  Canton,  but  which  is  west  from  these 
sites,  lost  contact  with  a  total  of  17  airplanes  for  more  than  90  consecu¬ 
tive  minutes,-  Honolulu  maintained  some  semblance  of  traffic  control  in 

its  area  by  using  VHF  and  UHF,  and  by  relaying  messages  from  plane  to  plane. 
Wake  Island  was  more  limited  in  its  VHF-UHF  capabilities,  but  12  hours  after 
the  blast  did  make  an  anomalous  contact  with  a  plane  750  miles  due  east  on 
121.5  me.  Possibly,  the  Hawaiian  Islands  enjoy  much  greater  line-of-sight 
ranges  than  do  the  atolls  because  higher  locations  are  available  for  the 
antennas;  however,  the  statement  is  made  that  high  frequency  sky  wave  com¬ 
munications  to  aircraft  out  of  Honolulu  were  little  if  any  better  than 
they  were  at  Wake..  The  actual  number  of  90-minute  alerts  in  the  Honolulu 
area  was  not  given  but  was  stated  by  Aeronautical  Radio  Inc.  to  represent 
about  ten  percent  of  all  of  the  flights  for  a  period  of  12  to  14  hours 
following  the  blast.  Voice  communications  between  Honolulu  and  Wake  Island 
using  the  air-to-ground  equipment  failed  for  about  14  hours. 

o.  Most  of  the  failures  when  originally  reported  by  the  air-to- 
ground  terminals  occurred  on  the  usual  frequencies  of  S  to  13  me,  but  both 

58 

SECRET 


SECRET 

higher  and  lower  frequencies  were  soon  tried.  Whether  such  changes  brought 
any  consistent  benefits  is  doubtful,  and  temporary  restoration  of  service 
would  depend  on  whether  the  circuit  had  been  first  affected  by  the  rising 
absorption  or  by  the  diminishing  support. 

d.  The  90-minute  alerts  do  not  offer  a  proportional  index  to 
propagation  difficulties  since  they  arise  only  from  very  protracted  outages 
and  may  be  lifted  by  brief  or  deviously  relayed  reports.  They  do  provide 
a  measure  of  the  disruption  of  normal  operations,  the  CM  and  the  airlines 
talcing  a  very  serious  view  of  such  status  even  when  applicable  to  but  one 
aircraft.  Apparently  the  normal  procedure  is  to  intercept  the  flight  with 
another  airplane  on  the  premise  that  the  trouble  may  be  equipmental  or  that 
the  first  flight  has  met  with  some  misfortune.  One  such  intercept  mission 
is  stated  to  have  promptly  lost  contact  with  its  base,  becoming  in  due  time 
just  one  more  of  the  many  90-minute  alerts.  There  is  no  mention  of  any 
more  such  missions,  and  the  CAA  later  reached  the  opinion  that  traffic 
control  and  flight-following  search  and  rescue  services  were  impossible 
under  such  conditions. 

5.  Material  Relating  to  Test  ORANGE 

a.  The  widespread  inconveniences  imposed  by  the  first  explosion 
on  civilian  agencies,  with  the  ensuing  publicity,  led  these  agencies  to 
press  for  wider  dissemination  of  advance  notices  concerning  the  probable 
effects  on  communication  of  the  second  blast.  The  announced  hazard  radius 
for  this  shot  had  been  reduced  to  435  nautical  miles,  but  Pan  American 
Airways,  for  one,  had  decided  to  ground  all  its  aircraft  in  the  Pacific 
f6r  four  hours  after  the  blast  since  certain  expert  advice  had  indicated 
the  likelihood  of  a  blackout  over  the  entire  area  for  this  period.  An 
eighteen-hour  warning  prior  to  the  scheduled  time  of  the  shot  was  accompa¬ 
nied  by  permission  to  alert  the  operators,  who  diligently  sought  out  report- 
able  phenomena  and  interruptions.  It  was  highly  unlikely,  therefore,  in 
this  second  test,  that  any  such  occurrences  could  pass  unnoticed  if  they 
were  of  significant  magnitude,  duration,  and  geographical  extent. 

b.  As  in  the  case  of  the  first  test,  the  second  was  detonated  in 
the  middle  of  the  local  nighttime.  Brief  fades  were  noted,  audible  "clicks'* 
or  "thumps"  appeared  on  monitored  circuits  at  the  exact  time  of  the  blast, 
but  traffic  was  not  disrupted.  The  immediate  effect  on  communications  of 
this  lower  explosion  was  well  illustrated  by  the  report  of  an  operator  who 
was  attempting  to  take  a  LORAN  fix  on  Hawaiian  stations  from  a  point  1180 
nautical  miles  from  Honolulu  towards  Los  Angeles.  At  precisely  the  published 
time  of  detonation,  the  LORAN  signals  gradually  faded  and  completely  dis¬ 
appeared  for  30  seconds,  then  reappeared  as  a  clutter  of  pulses  which  were 
unmatchable  between  master  and  slave  station.  This  effect  persisted  for 
about  one  minute,  and  was  followed  by  a  brief  period  in  which  the  two  sta¬ 
tions  each  exhibited  matchable  pulses  accompanied  by  signals  which  were 
identified  by  the  operator  as  representing  "ground  wave"  propagation.  Three 
minutes  after  the  blast  conditions  became  perfectly  normal,  at  which  time 
the  high  frequency  receivers  were  monitored  and  found  to  be  unaffected. 

The  operator  stated  that  he  had  not  previously  encountered  ground  wave 
signals  at  night  at  such  a  range.  Similarly,  AACS  at  Honolulu  noted  a  very 
brief  drop-out  of  the  MUX  circuit  to  Kwajalein  on  17  me,  while  the  SSB 
circuit  to  Guam  on  20  me  and  the  RTT  circuit  to  Christmas  Island  on  10  me 
showed  no  apparent  effect  at  blast  time.  Except  for  such  sporadic 
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observations  of  very  minor  failures  exactly  coincident  with  the  shot,  the 
high  frequency  aircraft  control  circuits  into  Honolulu  were  continuously 
monitored  during  the  next  hour  without  serious  degradation  in  performance 
observed,  at  which  time  all  special  precautions  were  discontinued.  The 
usual  pre-dawn  dip  in  F-layer  support  frequency  was  severe,  but  no  real 
trouble  was  suspected  until  the  local  sunrise  brought  a  steadily  increasing 
number  of  uncorrectsble  outages.  Simultaneously,  ionospheric  sounders  in 
the  area  noted  a  rapid  rise  in  absorption  levels;  this  excessive  absorption 
blanked  out  most  of  the  soundings  taken  during  the  period  of  least  F-layer 
support.  At  the  geomagnetic  conjugate  Apia  and  Nandi  reported  that  high 
frequency  circuits  were  unaffected  but  that  the  lower  frequencies,  which 
are  more  readily  absorbed,  were  unusable. 

e.  Same  of  the  disruption  of  ground-to-air  communications  was  the 
indirect  result  of  concurrent  point-to-point  outages.  Honolulu  AACS  reported 
"Equipment  malfunction  at  this  and  other  stations  accounted  for  seme  in¬ 
ability  to  maintain  contact.  "  "—when  the  high  side  of  the  band  went 
out  the  low  side  was  generally  good."  "Frequencies  in  the  3  to  9  me  band 
appeared  most  reliable  in  the  period  0700  to  13002,  and  in  the  10  to  18  me 
band  during  the  period  1300  to  0700Z . "  "We  were  to  a  reasonable  degree  able 
to  maintain  communications  with  adjacent  air-to-ground  stations  on  air-to- 
ground  frequencies."  " — communications  built  up  to  a  peak  at  about  10002 
(12  Aug)  then  deteriorated  to  almost  a  complete  blackout  at  approximately 
1700Z  and  continuing  through  01002  (on  the  13th)." 

d.  A  more  general  report  on  air-to-ground  communications  indicated 

that  the  major  trouble  was  encountered  in  the  Honolulu  area,  starting  as 
early  as  1400Z  or  the  12th  of  August,  improving  at  2300Z  and  becoming  normal 
at  13002  of  the  next  day.  Conditions  were  worse  on  transmissions  to  the 
west  and  south  of  the  islands,  better  to  the  east,  while  San  Francisco  re¬ 
ported  no  significant  effect  on  its  air-to-ground  messages.  During  the 
troubled  24  hours  Honolulu  accumulated  24  alerts,  ten  of  which  involved 
civil  aircraft,  and  one  of  which  lasted  four  and  one  half  hours.  Wake 
Island,  which  had  been  so  disrupted  in  its  air-ground  capabilities  during 
the  first  test,  reported  only  intermittent  outages  during  the  24  hours 
following  the  second  and  was  able  to  relay  messages  to  Honolulu  from  planes 
which  had  lost  contact  with  the  latter  terminal.  San  Francisco  was  also 
able  to  relay  position  reports.  ' 

e.  The  crisis  at  Honolulu  peaked  during  local  mid-morning,  with 
serious  difficulties  becoming  apparent  by  173QZ;  a  complete  blackout  of  air- 
to-ground  conmaml  cations  in  all  directions  developed  an  hour  later,  with  the 
result  that  trans -oceanic  air  traffic  out  of  the  area  was  suspended  at 
2035Z ,  Shortly  after  (local)  noon  conditions  began  to  improve  slightly, 
first  towards  the  east;  by  mid-afternoon  nearly  normal  operations  became 
possible,  but  flight  separation  restrictions  remained  in  force  out  of 
Honolulu  until  07152. 


SECRET 


APPENDIX  II 

DISTANCES  AND  AZIMUTHAL  DIRECTIONS 


The  Distance  Prom 

Di; 

stance 

Azimuth  Angle 
from  Honolulu 

Honolulu  To: 

in  Miles 

in  Km 

in  Degrees 

Los  Alamos 

3250 

5230 

60°  16' 

Washington  D.C. 

4833 

7778 

55°  00' 

San  Francisco 

2394 

3852 

53°  41' 

Anchorage 

2776 

4467 

5°  52' 

Adak 

2410 

3875 

339°  03' 

Tokyo 

3837 

6175 

299°  30' 

Shanghai 

4970 

8000 

297°  10' 

Midway 

12% 

2086 

293°  31' 

Okinawa 

4655 

7490 

290°  52’ 

Formosa  (Taipei) 

4978 

8011 

290°  50' 

Manila 

5290 

8515 

h 

o 

o. 

a 

Wake  Is. 

2293 

3697 

NT 

O 

O 

& 

Guam 

3788 

6097 

271°  49' 

Eniwetok 

2710 

4365 

262°  06' 

Kwajalein 

2442 

3930 

255°  04' 

Johnston  Is. 

811 

1306 

250°  11* 

Sydney 

5073 

8164 

228°  59' 

Nandi, Fiji  Is. 

3193 

5139 

216°  52' 

Canton  Is. 

1901 

3059 

211°  15' 
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APPENDIX  III 

DISTANCES  AND  AZIMUTHAL  DIRECTIONS 


The  Distance  From 

Distance 

Azimuth  Angle  from 
San  Francisco 

San  Francisco  To: 

in  Miles 

in  Km 

in  Degrees 

Ft.  Sam  Houston 

1490 

2395 

105°  55' 

Washington 

2439 

3925 

74°  18.5' 

Chicago 

1851 

2979 

69°  48' 

Seattle 

.  680 

1100 

0°  04' 

Anchorage 

2000 

3215 

332°  59' 

Seoul 

5604 

9018 

311°  30* 

Hong-Kong 

6895 

11096 

308°  19' 

Formosa  (Taipei) 

6435 

10357 

305°  24' 

Tokyo 

5113 

8229 

303°  48' 

Okinawa 

6090 

9801 

302°  32' 

Manila 

6960 

11200 

298°  11' 

Bandung 

8649 

13920 

291°  12' 

Guam 

5830 

9385 

282°  19' 

Honolulu 

2394 

3852 

251°  47' 

Sydney 

7420 

11942 

240°  20' 
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KEY  TO  FREQUENCY  UTILIZATION  BAR  CHARTS  OF  COMBINED 
CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 
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Circuit  Experience: 

.,  /Passed.,. 
Circuit  ^Failed _ 


KEY  A 


Bars  are  plotted  for  periods  of  successful  reception  or  of  outages 
definitely  attributed  to  propagation  conditions.  Length  of  bar  corresponds 
to  the  duration  of  circuit  conditions.  For  all  other  interruptions  the 
bar  is  omitted. 


Frequency  Limitations: 

Observed 


MUF 


✓  v.  y  Observed 


LUF 


‘"\  Observed 


F^  MUF  from  Vertical  Incidence  Data 
Es  MUF  frcm  Vertical  Incidence  Data 
F„.  from  Vertical  Incidence  Data 


Notes: 

Observed  values  apply  to  Date  of  Chart. 

Observed  values  based  on  Vertical  Incidence  Data. 

Data  taken  at  ionosphere  station  identified  with  conmunication  area 
for  which  the  individual  graph  Is  prepared. 
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U  S  ARMY  SIGNAL 

RADIO  PROPAGATION  AGENCY 


COMBINED  CIRCUIT  EXffiRIENCE  VS  FREQUENCY  LIMITATIONS 

Various  Circuit  Paths  With 
Honolulu  Area  Receiving 


31  July  19  iS  See  Key  A,  Peg*  64 
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U  a  ARMY  SIGNAL 

RADIO  PROPAGATION  AGENCY 


COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 

Various  Circuit  Paths  With 
Honolulu  Area  Transmitting 


1  August  1958  See  Key  A,  Page  64 
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Figure  3 
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RADIO  PROPAGATION  AGENCY 
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COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 

Vwioua  Circuit  Paths  With 
Honolulu  Arsa  Receiving 

2  August  1958  S**  K*X  P*A*  *4 
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Figure  7 
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RADIO  PROPAGATION  AGENCY 


COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 

Various  Circuit  Paths  With 
Honolulu  Area  Receiving 


11  August  1958  See  Xey  A,  Pag#  64 
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RADIO  PROPAGATION  AOtriCY 


COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 

Various  Circuit  Paths  With 
Honolulu  Area  Receiving 


13  August  1953  588  Key  A»  page  64 
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Figure  14 
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GOtB  If 

JED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 

For  Various  Circuit  Paths  In 

The  A dak  Area 

1  August  1953 

See  Key  A,  Page  64 
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Figure  26  90 
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1958 


Various  Circuit  Paths  With 
San  Francisco  Area  Transmitting 


See  Key  A,  Page  64 
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COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIBIT AT IONS 


Various  Clrouit  Paths  With 
San  Francisco  Area  Receiving 

13  August  1958  ^  K*y  A»  P***  & 
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TIEOUENCY  LIMITATIONS 
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See  Kay  A,  Ptga  64 
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SYNOPTIC  MAPS  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 


SELECTED  GLOBAL  COMMUNICATION  PATHS 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  QN:OOOOZ 


I  AUGUST  1958 


1, 

ADAX 

21. 

CHICAGO 

KOt&XONj 

57. 

los  alamos 

71. 

FAZAfYRA  IS. 

2. 

ANCHORAGE 

30. 

BNIWETOX 

HOUSTON,  FT.  SAM 

61. 

KANIU 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

F0WC3A 

46. 

1*0  JIM* 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BANDUNG 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

M)NTIGRANf€ 

80. 

SAN  FRANCESCO 

13. 

BANGKOK 

39. 

t.'AWAl  I 

51. 

KWAJALEIH 

65. 

NANDI,  FIJI  IS. 

82, 

SEOUL 

19. 

C&1ITOM  IS. 

40. 

HEIDELBERG 

53. 

LA  GRAHJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  OOOO  H 


87.  .JiATTLE  9?.  3A5HIH3TDN,  D.C*  30%  to  80%  of  frequencies  tried  wore  uuol'ul:  - — - - - 

88.  98.  WELLINGTON  80%  to  100%  of  fro  quo  no  lee  tried  were  useful*  — - .. - . 

93'  TOKY0  ( X,  ~  '  or  fr“otlor‘  4  «  (nu=be>-  of  uMbl.  fr.qu.noy  hour.,) 

f^nocinaior  la  4  n  (auaber  of  frequency  hour*  attested 
during  hour  interval  duple  tad. ) 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON;OIOOZ 


I  AUGUST  1958 


1.  JOUK 

21. 

CHICAGO 

41. 

HO*CKOfti 

57. 

LOS  AUM\R 

7i . 

PALMfRA  IS. 

2.  ANCHORAGE 

30. 

KMIWETOK . 

42. 

HOUSTON,  FT.  SAM 

61. 

urn  LA 

72. 

QUARRY  HEIGHTS 

6.  ASMARA 

32. 

FORMOSA 

46. 

I  WO  JIMA 

62. 

MIDWAY 

81. 

SAIGON 

12.  RAKDUK5 

37. 

GUAM 

48. 

JOHNSTON  IS. 

€4. 

MOMTIORANDE 

80. 

SAN  FRANCISCO 

13.  BAMGKQSt 

39. 

HAWAII 

51. 

KVAJAIFIH 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19.  CANTON  13, 

40. 

HEICRLBEM 

53. 

U  GRANJA 

n- 

OKINAWA 

83. 

SHANGHAI 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  OIOO  Z 


I  AUGUST  1958 


KEY  TO  TERMINAL  LOCATIONS  T\>  FREQUENCY  UTILITY 


85. 

SINQAPOPJE 

96. 

WAKE  IS. 

67. 

SEATTLE 

97. 

WASHIKHUH,  D.C . 

30^  to  BQ%  of  frequencies  tried  wore  useful; - ■ - 

88. 

SYUKY 

98, 

WELLIH3T0N 

80^  to  100^  of  frequencies  tried  were  useful: - - - - 

93. 

TOKYO 

*  Kuaiorator  of  fraction  in  4  x  {number  of  usable  frequency  i.ours) 

Etenoeinator  in  ^  i  {nusDor  of  frequency  houre  attempted 


during  hour  Interval  depicted,) 
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KEY  TO  TERMINAL  LOCATIONS 

l.  ADAS 

21. 

CHICAGO 

41. 

HOkBXONQ 

57. 

LOS  ALAUDS 

71. 

PAIAttRA  IS. 

2.  ANCHORAGE 

30. 

ENIWETOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6.  ASMARA 

32. 

FORMOSA 

46. 

no  Jim 

62. 

MIDWAY 

ei. 

SAIGON 

12.  BAMODO 

37. 

OCA U 

48. 

JOHNSTON  IS. 

64. 

UDNTIORANl^ 

80. 

SAN  FRANCISCO 

13.  BANGKOK 

39. 

HAWAII 

51. 

KWAJALEJN 

65, 

HANOI,  FIJI 

IS.  22. 

SEOUL 

19.  OAJROS  13. 

40. 

HEIOSLBERO 

53. 

U  GRAHJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  02  00  Z 


I  AUGUST  1958 
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during  hour  Interval  depicted.) 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  0300Z 


l  AUGUST  1958 


KEY  TO  TCRM1K&L  LOCATIONS 


1. 

ADAK 

21. 

CHICAGO 

4l. 

H0H3K0HQ 

57. 

LCD  ALAMOS 

71. 

PALMYRA  IS. 

Z. 

ANCHOKAOE 

30. 

EHIWETOK 

42. 

HOUSTON,  FT,  SAW 

61. 

MANILA 

72, 

QUARRY  HEIGHTS 

6. 

ASMARA 

V. 

FOfiCSA 

46. 

1*0  JIMA 

62. 

MIDWAY 

81. 

SAIOON 

12. 

RANEUKi 

V. 

a  UAH 

46. 

JOKHSTON  IS. 

64. 

icntigrande 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

n. 

HAWAII 

51. 

K*AJAUIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HSIC0LBKRO 

53. 

1A  GHANJA 

69. 

OKINAWA 

83. 

SHAN3HA1 
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Figure  44* 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON;0400Z 


I  AUGUST  1958 


1. 

ADAS 

21. 

CHICAGO 

*i. 

HONGKONG 

57. 

LOS  ALMA'S 

71. 

PAIiiYRA  IS. 

2. 

AKCttOftAOE 

50. 

EMIWETOK 

4 2. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72, 

QUARRY  HEIGHTS 

6. 

ASfeRA 

32, 

FORMOSA 

4*. 

WO  JBtt 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BAKDUJO 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

it)NTIOHAND£ 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HA* All 

51. 

XWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  is. 

40= 

Kvrryt-HgBG 

55. 

1A  OJUNJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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Figure  45a 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:0400Z 


85. 

SIMoAfUKt 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON,  L>VC. 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

0%  to  50%  ox'  irequenoiea  tried  were  useful; - 

30%  to  St#  ol  frequencies  tried  were  useful;  - — - - 

8{jjC  to  100<  of  frequencies  tried  were  ues fill:  — 

-  Nicer*  tor  of  motion  Is  4  *  (nu*b«r. of  uubii  rrtquonoy  hour*} 
PenoBilnator  is  41  (nu»ber  of  frequency  hours  atteapted 
during  hour  interval  depicted.) 
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Figure  45b 
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l  AUGUST  1958 


1. 

AD4X 

21. 

CHICAGO 

41. 

H01CX0NQ 

57. 

LOS  AIAlCkS 

71. 

PAIAtfKA  IS. 

2, 

UKHORAOl 

30. 

ENIWETOX 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

Asum 

32. 

FORNDSA 

46. 

1*0  JWA 

62. 

MIDWAY 

81. 

SAIGON 

12, 

BAJGJtnO 

37. 

auAU 

48. 

JOHNSTON  IS. 

6;. 

UONTIORANDE 

80. 

SAN  FRANCISCO 

13. 

luoicc 

37. 

KAVAll 

51. 

KWAJA1ZIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

ouncK  is. 

40. 

HEUCLBERO 

53. 

LA  QRANJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

H0N1KQNQ 

57. 

LOS  kLMJOS 

71. 

PAIACfRA  IS. 

2. 

AMCHQRAGJ 

30. 

ENIWETOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEI0HT3 

6, 

ASMARA 

32. 

FORitlSA 

46. 

IWO  JIMA 

62, 

MJ  MAY 

81. 

SAIGON 

12. 

BANDOG 

37. 

QULAU 

48. 

JOHNSTON  IS. 

64. 

JOHTiaRANDE 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAN  All 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

KEireLasfto 

53. 

LA  QRANJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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47a 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0600  Z 


I  AUGUST  1958 


KEY  TO  TERMINAL  LOCATIONS  KEY  TO  FREQUENCY  UTILITY 

85.  SINGAPORE  96.  WAKE  IS.  0^  to  yjf,  of  frequencies  tried  were  useful: - - 

87.  SEATTLE  97.  WASHINGTON,  D.C,  to  80A  of  frequencies  tried  were  useful: - - 

86,  SYDNEY  98.  WELLINGTON  to  100j£  of  frequonoiee  tried  were  useful:  — _ - _ . 

93'  TOrTO  <  -  Wimor»tor  of  motion  Ip  4  *  (r.u»b*r  of  uMbl*  fr.qu.noy  hour*) 

D=noaInatur  is  As  (nuwijor  of  frequency  hour«  attested 
during  hour  interval  depicted.) 
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Figure  47t* 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  0700Z 


I  AUGUST  1958 


1. 

AEUUC 

21. 

CHICAGO 

41. 

HOmKDJO 

57. 

LOS  ALAMOS 

71. 

PAIAfiRA  IS. 

2. 

ANCHORAGE 

30. 

ERTfETOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

IWQ  JBtt 

62. 

MJDSfAY 

31. 

SAIGON 

12. 

BAKDUJO 

37. 

GUAM 

43. 

JOHNSTON  IS. 

64. 

ICNTIGRANTE 

80. 

SAN  FRANCISCO 

13. 

BAWKOK 

39. 

HAWAII 

51. 

XWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

in 

•*w« 

HEIEEL&ERl) 

53. 

U  ORANJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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Figur* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  0800Z 


I  AUGUST  1958 


1. 

A&AS 

21. 

cHiotao 

41. 

HONOXOtt 

57. 

LOS  ALMCS 

71. 

PAIHTRA  IS. 

a. 

AHcaomm 

30. 

Eitmia 

42. 

HOUSTON,  FT.  SAJI 

6X. 

UAHilA 

72. 

QUAHHI  HEIGHTS 

6. 

im ju 

32. 

FM43SA 

46. 

rvo  jxha 

62. 

MIDfAT 

81. 

SHOOK 

12. 

BAJCMO 

37. 

QtttU 

48. 

johnston  is. 

64. 

JCNTIQHAN02 

80. 

am  raiHcisco 

13.  uwast 

39. 

31. 

XfAJAL*IH 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

Qurro*  a. 

<0. 

HSlLSLSEa 

33. 

IA  QHANJA 

69. 

OKINAWA 

83. 

SKAH0H4I 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :0900  H 


KEY  TO  FREQUENCY  UTILITY 

0*  to  of  frequenoi.es  tried  sere  useful:  — - - 

30*  to  80*  of  frequencies  tried  were  useful;  — ■ . - 

80*  to  iuG*  of  frequencies  tried  were  useful; - - - - 

-  Wuaerttor  of  freoiion  ie  4  x  (nuaber  of  ussSlt  frequency  hourq) 
Denominator  is  4  *  Immher  of  w** j*.- 

during  hour  interval  depioted.) 

SECRET 


kai  to  nsmm.  locations 


85. 

SINQAFCfiK 

96. 

WAKE  IS. 

87. 

SE&Tfi£ 

97. 

WASHIWTQN,  D.C, 

88. 

srwcY 

98. 

WELLINGTON 

93. 

TOKYO 

Figure  49b 


ocursc.  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON;Q900H 


I  AUGUST  1958 


m  to  Eoacmi  loca ticks  m  TO  mzQmw Y  umm 


85.  SKOAKHI  96.  MTE  IS. 

87.  SEATTLT  97.  «SHnm0H,  0.0, 

88.  OTKCT  53.  KLOiaiTOH 

93.  TOECO  99.  SaUOl  IS. 


Ot  to  yy%  of  frtQuenolaB  triad  vara  uatful: 

30^  to  80$  of  fraquenoiea  triad  war*  uaeful:  — . 
BOft  to  100$  of  fraquanoiaa  triad  war#  uaefuis - 


“  Wuwrator  of  fraction  la  4  x  (nuabar  of  uaabl#  frequency  hour  a.) 
Denominator  ic  A  *  (nuabar  of  frequency  hour*  attmaptad 


during  hour  interval  dapiatad.j 
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Figure  50h 


W  U.VI  \  U  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  IOOOZ 


I  AUGUST  1958 


KK  TO  HfUONAL  LOCATIONS 


1. 

ABU 

21. 

CKXGAGC 

41. 

HONGKONG 

J7, 

LOS  ALUCS 

71. 

PALMYRA  IS, 

2. 

AKC33RA0I 

30. 

EjfmrQK 

42. 

HD US TON |  FT.  SAM 

61, 

MANILA 

72. 

QUARRY  HEIGHTS 

e. 

AS» JU 

32. 

FORMOSA 

46. 

r»0  JD4A 

62, 

MIDWAY 

81. 

SAIGON 

12, 

BAKD01D 

37. 

GUAM 

4«. 

JOHNSTON  IS. 

64. 

MDNTIORAJCDE 

80. 

8AH  FRANCISCO 

13. 

ytf>grw 

39. 

HAWAII 

SI. 

KWAJALZIN 

65. 

KANBI,  FIJI  IS. 

82 1 

SEOUL 

19. 

ourroN  is. 

AO. 

KSICEIiiZRO 

S3. 

IA  QRANJA 

69, 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Figur®  5lb 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  10302 


I  AUGUST  1958 


K£*  TO  TERMINAL  LOCATIONS 

ASAZ 

21. 

cm 

CAOQ 

41. 

H0NQK0TO 

57. 

LOS  ALAMV* 

71. 

PAIAttRA  IS, 

2. 

ANCHORAGE 

30. 

tm 

1FTGX 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FOR 

iUSA 

46, 

rwo  JB4A 

62. 

MIDWAY 

81. 

SAIGON 

12. 

uxasm 

37. 

QUA 

U 

48. 

JOHNSTON  IS. 

64. 

iCNTIQRANEE 

80. 

SAN  FRANCISCO 

13. 

UiOMSM 

39. 

HA* 

All 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

32. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEX 

HSLaERQ 

53. 

LA  GRANJA 

69. 

OKINAWA 

83. 

SHAM3KAI 
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F1«UM  52* 


qcrocT 

JLUI  \  I _  l 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  INTERVAL  CENTERED  ON  :  1030  Z 


|  AUGUST  1958 


iorr  to  snow  locations 

85.  3IWAMKE  96.  WAKE  IS. 


KEY  TO  miQBEKJr  UTILITY 


$8.  STTtar 

93.  TOKYO 


97.  WASiUJOTOil,  B.C. 

98.  VZLLIK370K 

99.  SJUfU  IS. 


0*  to  30$  cf  frequencies  triad  were  useful:  ------- 

30$  to  80$  of  frequencies  triad  were  useful  i  - - 

80$  to  100$  of  frequencies  tried  were  useful:  - - — . * 

(X()  "  N'“*r*tor  or  fre0tl0’'  11  4*  (miaber  of  umM*  froqutooY  hourij 
Denominator  is  4  *  (number  of  frequency  hours  attempted 
during  hour  interval  depicted,) 
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Figure  32b 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:IIOOZ 


1. 

21. 

CHIGAOO 

Al. 

57. 

LOS  ALUCS 

71, 

PAUtfRA  IS. 

2. 

AMSHOHAIg 

30. 

5 SISIKK 

A2. 

HOUSTON,  Ft,  SAM 

61. 

MANILA 

72, 

QUARRY  MIGHTS 

6, 

1«H1 

32. 

fCKACSA 

A0= 

1*0  JIM4 

62. 

MUM AY 

01, 

SAJOON 

12, 

lAicxno 

37. 

aaiu 

AS. 

JCHMSTOH  IS. 

64. 

MONTIQiUMrZ 

80. 

SAH  PSAMOISOO 

13. 

niww 

39. 

HAUII 

31. 

SCVAJAUEIN 

65. 

JUKDI*  FIJI  IS. 

62, 

aotn. 

19. 

aurcM  is. 

AO. 

BIISISSM 

33. 

1A  GJUJUA 

69. 

OKI  xm 

83. 

SHAJDHAI 
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Tlgurft  53* 


^Ef'RE  T 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:|IOOZ 


I  AUGUST  1958 


87.  SEATTLZ  97.  WASHINGTON,  D,C«  30#  to  80#  of  fraqusnaie*  triad  vara  uiaful;  - - - . 

85.  STOOtT  9fl.  WILLING  TON  SO#  to  100#  of  frequencies  triad  war#  ueeful?  .  ■ 

93.  TOCO  99.  iiuru  is,  -  Huoarator  of  frmotlon  li  4  1  (nuabar  of  ult'lll  fraquanoy  hour*,) 

Cosoalsitor  la  i  1  (mafear  of  fraquaooy  hour*  attaaptad 
during  hour  lntami  daplotad.) 
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Figuro  33b 


r^r*r\  m  »— ^ 

DturctL  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:||30Z 


I  AUGUST  1958 


1. 

adax 

21. 

CHICAGO 

Il¬ 

HBSOIO® 

57. 

im  aia«:.s 

71. 

PAJJCfRA  IS, 

2. 

ANCHORAGE 

30. 

ENIWETOX 

ls. 

HOUSTON,  rt.  SAN 

61. 

UANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

fowbsa 

it. 

nto  jdu 

62. 

MIDW'A'i 

81. 

SAIGON 

12. 

waste 

37. 

ooah 

16. 

JOHNSTON  IS, 

(*. 

UDHTIQRAKC£ 

80. 

SAN  FRANCISCO 

13.  auasac 

39. 

HAIAIX 

51. 

mjufiN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

ONTO*  IS. 

10. 

Heidelberg 

53. 

1*  QRANJ1 

69. 

OKINAWA 

83. 

SKAWKAI 
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54* 


JUV/i  \i_  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1 130 1 


I  AUGUST  1958 


85 

87.  SEATTU! 

88.  snm 

11.  TOKYO 


97.  MSmtOTON,  D.C . 

98.  iELLISOTOW 

99.  SAIC*  IS. 


30*  to  80*  of  frequanoiei  triad  ware  uieful: - 

80*  to  100*  of  frequenolee  tried  were  useful:  — - . 

"  Numerator  of  fraction  le  4  *  Inuaber  or  uethle  frequency  hour  a) 
Denottinetor  le  4  x  (nwber  of  frequency  houre  attespted 
during  hour  Interval  depleted^ 
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Figur#  54t> 


OL-WI  \l_  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  INTERVAL  CENTERED  ON:l200Z 


I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HOHQKONO 

57. 

LOS  ALAMOS 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

ENIWETOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6, 

AfVAkRk 

32. 

EGRiCSA 

46. 

IWO  J  IMA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

aJUJDUHG 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

JONTTORANTE 

eo. 

SAN  FRANCISCO 

13. 

B4NUQK 

39. 

HAXA.II 

31. 

KWAJALEIH 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

OAJfTO*  IS. 

40. 

HEIEeLaiRQ 

33. 

LA  QKAHJA 

69. 

OKINAWA 

83. 

SHANGHAI 
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SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  1200 Z 


I  AUGUST  1958 


m  to  macjuL  locations  key  to  frequency  utility 


85.  sihupori 

96. 

miktS.  iS, 

87.  SEATTLE 

97. 

WASHING TON,  D.C, 

sa.  smar 

96. 

WELL!  M3  TON 

93.  TOXTO 

99. 

SAMTU  13. 

0%  to  30$  of  irsquenciaa  triad  were  useful - - - 

30$  to  90$  of  frequencies  tried  were  useful; - 

80$  to  100$  of  freque-iioiee  tried  were  useful; - - - - 


^ ^  ^  "  i,ua®r*tor  of  free t ion  ia  i,  x  (number  of  ueeble  frequency  boure.) 
imnetaiamior  Is  4  *  (E’jefcer  of  frequency  hour*  attested 
during  hour  interval  depicted.) 
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errr*csr‘T 

J'-VilL.  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I  230Z 


I  AUGUST  1958 


1ST  TO  TEMCtUL  LOCATIONS 
65.  SIMAPORE  96.  WAKE  IS. 

87.  SEATTLE  97.  WASH3WT0N,  D.C. 

86,  SYKST  93.  fllLBOJCH 

93.  TOOT  99.  SAUU  IS, 


KET  US  FREQUENCY  UTILITY 

Ol  to  90%  of  frequencies  tries  were  useful:  - 

90%  to  801  of  frequencies  tried  ware  useful:  — — •  — - — 

801  to  1001  of  frwqutmoieo  tried  were  useful:  — * — - .. 

-  Numerator  of  freotion  ia  4  %  ^nuober  of  uaeble  fraquancy  hour*.) 
Danoainwicir  Is  k  s  { number  of  frequenoy  hour*  attosp^sd 
during  hour  interval  daplotad.) 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:!300Z 


I  AUGUST  1958 


1. 

ADA X 

21. 

CHICAGO 

41. 

HDM3KOIO 

57. 

IAS  ALWClS 

71. 

PALMYRA  IS. 

2. 

AUCHOMQg 

VI 

ijawrac 

HOUSTON,  FT.  SAU 

61. 

umu 

72. 

QUARRY  HEIGHTS 

6. 

A5MAHA 

n, 

F0R1C3A 

46. 

HfO  JXMA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

Euumno 

v. 

OUAU 

48. 

JOHNSTON  IS. 

64. 

IDNTIORANDE 

80. 

SAN  FRANCISCO 

13. 

BUCK* 

39. 

KAUAI I 

n. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

cahtoa  is. 

AO. 

HEIDI  LBBffl 

53. 

LA  QRANJA 

69. 

OKINAWA 

83. 

shahihai 

SECRET 

*25 


Fl«ur*  37» 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  INTERVAL  CENTERED  ON:  1300  2 


AUGUST  1958 


•DAY 


i  7 1  I 

I'd  /  )iv  A  *  *\ 

7 


/  / 


NIGHT 


KEY  TO  TERMINAL  LOCATIONS 


85. 

SINGAPORE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON,  D.C. 

88. 

SYDNEY 

98. 

WELLINGTON 

TOKYO 

99. 

SAUOA  IS, 

KEY  TO  FREQUENCY  UTILITY 

DjC  to  30%  of  frequencies  tried  wore  useful:  - - 

30%  to  80$  of  frequenoiea  tried  w-sre  useful; - * - 

80$  to  100$  of  frequencies  tried  were  useful: - . 

^ )  ~  Suaer*tor  Df  I  r#ctlon  ie  4  x  (number  of  usable  frequency  hour*.) 
^nominator  is  4  y,  (number  of  frequency  hours  attempted 
during  hour  interval  depicted.) 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  QN:!330Z 


I  AUGUST  1958 


1. 

km 

21. 

CHICAGO 

a. 

HONGKONG 

57.  LGS  ALAMOS 

71. 

PALMYRA  IS, 

2. 

ANCHQRAflE 

30. 

EKIWETOK 

42. 

HOUSTON,  KT.  SAM 

61.  MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

IWO  JIUA 

62.  LCD*  AY 

81. 

SAIQON 

12, 

BAXDiJNQ 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64 .  ICNTIORANPL 

80, 

SAN  FRANCISCO 

1?. 

BANGKOK 

39. 

HAWAII 

51. 

IMAJAIEIN 

65.  NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CAOTDH  IS. 

40. 

HEIDSLBm 

53. 

U  GHANJA 

69,  OKINAWA 

83. 

SHANGHAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1 330  Z 


I  AUGUST  1958 


»e*TtUf  97.  -WASHINGTON,  O.C.  3U*  to  80*  of  frcqueneiua  tried  were  useful;  - — - - 

98.  WilUIOTHM  HI*  to  100*  of  frequencies  trlo.1  were  useful:  — - - 

"b  KY'.  99,  oAHua  IS.  I  -  Numerator  of  fraction  is  4  x  ^number  r.r  uaable  frequency  hours) 

iiencai rmtar  if!  4  i  (number  of  frequency  Iujutd  attempted 
during  hour  interval  depicted.) 
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Figure  1'pv 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:l400Z 


S  AUGUST  1958 


a. 

AIUK 

. 

CHICAGO 

4I- 

HONGKONG 

57. 

UY5  AIAM.xS 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

ENTtfETOK 

42. 

Houston,  ft.  saw 

61. 

JiANILA 

72. 

QUAItHY  milOHTS 

6. 

ASiiW. 

>2. 

46. 

I»U  J  IMA 

62. 

U1LWAY 

01. 

SAIGON 

12. 

szmsm 

yr. 

QUA* 

40. 

JOHNSTON  IS. 

(A. 

lAlNTIORANUi 

80. 

SAN  FRANCISCO 

13. 

BkOiifXiiL 

Ti. 

HA«AI I 

51 . 

iff  AJ  ALE  IN 

65 . 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  la. 

40. 

HEIPELBSw* 

53. 

LA  GKANJA 

OKINAWA 

83. 

SHAN3HAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  INTERVAL  CENTERED  ON:  1400Z 


KEY  TO  remuttL  LOCATIONS 


85. 

SINGAPORE 

96. 

WAXE  IS. 

87. 

SEATTLE 

97. 

WASH!  JO  TON, 

83. 

SYDNEY 

98. 

WELLIJGTOH 

93. 

TOKYO 

99. 

SAJAjA  IS. 

KEY  It;  FREQUENCY  UTILITY 

Of  to  yyf  of  frequencies  tried  wore  useful:  - 

yyf  to  80f  of  frequencies  tried  were  useful:  - -  — - - - 

&Of  to  100%  of  i requeue ie#  tried  were  useful: - ■ -* 

(^//  -  Numerator  of  fraction  is  4  *  (number  of  uaabie  frequency  hours) 

PeiiLfflinator  la  4  x  (number  of  frequency  hours  attested 
during  hour  interval  depicted.) 

SECRET 
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Figure  5vb 


Qpr.PFT 

W  U.  VI  tk-  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I430Z 


I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HOiCKONS 

57. 

12  V»  ALAUV', 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

ENIVETGK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

Funic."" 

46. 

I  WO  JIUA 

62. 

MIDWAY 

HI. 

SAIGON 

12. 

BAfflUM 

37, 

GUAM 

4B. 

JOHNSTON  IS. 

64- 

U  )NTIGRANDK 

SO. 

SAN  FRANCISCO 

13. 

aanqkqk 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CAMION  IS, 

40. 

MKKVtBEfiQ 

53. 

LA  GRANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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V^UVI  \  1—  1 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  0N:I430Z 


I  AUGUST  1958 


KEY  TO  TEJ3£IHAL  LGGATIGH5  KEY  TO  FREQUENCY  UTILITY 


fii. 

SINUPORE 

96. 

WAJCK  IS. 

0%  to  304  of  frequencies  tried  wore  use  Ail: - -  -  - 

87. 

SEATTLE 

97. 

1ASHINQTCN,  D.C. 

lOf.  to  804  of  frequencies  tried  were  use  Ail: - 

88. 

SYDtfgY 

98. 

WELLINGTON 

804  to  1004  of  frequencies  tried  were  use  Ail:  — - - 

93, 

TOKYO 

99. 

SAMOA  IS. 

( j  "  Numerator  of  fraction  is  4  a  (nuabar  of  ut«bie  frequency  Lour#.) 

Denominator  is  4  *  (n amber  of  frequency  hourc  attempted 


during  hour  interval 'depicted.) 


SECRET 
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Figure  £&b 


qrrRFT 

w  i_  w  *  %  »—  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:I500Z 


I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

U. 

UQNUKONG 

57. 

UC  ALAJA1H 

71. 

PALMYRA  IS, 

2. 

ANCHORAGE 

>0. 

EWIWEILK 

A21 

HOUSTON,  FT 

.  3AM 

6i, 

MANILA 

72 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORJA33A 

46, 

1*0  JIUA 

62. 

lar^xy 

rti. 

SAIGON 

12. 

ZkW)W 

37. 

GUAM 

48. 

JOHNSTON  JS 

64. 

M  iHTIOKANbK 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

>3. 

HAS* 11 

51. 

MAJALEIN 

65, 

HANOI.  FIJI  IS. 

02. 

SEOUL 

19. 

CAMION  13. 

AO. 

HEH$v1KKRO 

53. 

Ui  GftANJA 

6». 

OKINAWA 

83. 

SHANGHAI 
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Figure  61a 


SEORFT 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1 500 Z 


I  AUGUST  1958 


KKY  TO  TERiCKAi,  LOCATIONS  KEY  ^  FREQUENCY  UTILITY 


85. 

£IMUP0RE 

96. 

WAKH  III. 

87. 

SEATTLE 

97. 

WASHINGTON, 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

1DKY0 

93. 

^aica  is. 

(#  to  of  frequencies  tried  wore  useful:  - - 

30^  to  80%  of  frequenoieo  tried  were  useful:  — - 

80^  to  1<X*  of  frequencies  tried  were  useful:  — — - , 

^  ^  “  Numerator  Of  fraction  io  4  *  f number  of  usable  frequency  houra.) 

Ifcnomi na tor  is  4  *  (mssber  of  frequency  hours  attempted 
during  Itour  interval  depicted./ 
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Kieure  61  h 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I530Z 


I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HONGKONG 

>7. 

LOS  ALAUr. 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

KNIWETTJK 

42. 

HOUSTON,  FT.  SAU 

61 . 

UXUUA 

72. 

QUAI til Y  KEIGHT:! 

6. 

ASMARA 

32, 

FuWAJGA 

40. 

1*0  J1HA 

62. 

midway 

SI. 

SAIGON 

12. 

BAMDUM3 

37. 

QUAV 

48. 

JuHNSTON  IS. 

64. 

IA  >NTIORANi*t 

60. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

51. 

KWAJALEIN 

6f>. 

HANOI,  FIJI  12. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEIDELBERG 

'  53, 

LA  GRANJA 

60. 

OKINAWA 

S3. 

SHANGHAI 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:l600Z 


I  AUGUST  1958 


1. 

ADA K 

21. 

CHICAGO 

U. 

HOWOXOtf) 

57. 

LOS  ALAMOS 

71. 

PALMIRA  IS. 

2. 

ANCHORAGE 

30. 

EHIWHTGX 

42. 

HOUSTON,  FT.  SA II 

61. 

MANILA 

72. 

QUARRY  HKIOHTS 

6. 

ASMARA 

32. 

FOWCSA 

46. 

IWO  JIMA 

62. 

UHMAY 

81. 

SAIGON 

12. 

HAKiAJNO 

Tt. 

GUAM 

4B. 

JOHNSTON  IS. 

64. 

lATNTTG  RANGE 

80. 

SAN  FRANCISCO 

13. 

HAM3K0K 

39. 

HAWAII 

51. 

KWAJAJLEIN 

65. 

HAND!,  FIJI  IS. 

32. 

SEOUL 

va. 

CANTON  IS. 

40. 

HEICELSERO 

53. 

u  oranja 

69. 

OKINAWA 

83. 

SHAN5HAI 
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Figur«  *3* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I600Z 


I  AUGUST  1958 


KEY  It)  KltKQUENCY  UTILITY 

0%  to  )u%  of  frequencies  tried  wore  useful; - 

30?  to  80%  of  frequencies  tried  were  useful:  - 

80%  to  100?  of  frequencies  tried  were  useful:  — - — -  . 

{  ^  -  Nuaerat/jr  of  fraotlcm  in  /,  %  (number  of  usable  frequency  houra,} 

U.-nacni  nator  ia  ^  x  (number  of  frequenoy  hours  attested 
during  hour  interval  depicted.) 

SECRET 
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KEY  TO  TERMINAL  LOCATIONS 


85. 

SINGAPORE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON, 

88. 

SYWtEY 

98. 

WELLINGTON 

93 . 

TOKYO 

99. 

SAUU  IS. 

Figure  63b 


crrorT 

W«L.WI  \V_  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1630 Z 


I  AUGUST  1958 


1. 

ADAX 

21. 

Chicago 

41. 

HDNOKONO 

57 

U-V>  Li 

71. 

pauiyra  is. 

2, 

AKCmifiAQF 

jo. 

EWIWETOK 

42. 

HOUSTON,  FT,  SAM 

61. 

Mr’NIU 

72. 

QUARRY  HE  10 JITS 

6. 

ASMARA 

32. 

FQRittSA 

4<>. 

IWO  J IMA 

62. 

MIDWAY 

fll. 

SAIOON 

SAJ.  rnArrC/SCQ 

12. 

BAHDUtfl 

37. 

GUAM 

4$. 

Jvoino  i  Um  , 

tm  fWilGIIAK® 

1 1 
»  /  • 

8*?em 

39. 

HAWAII 

51. 

K9AJ  ALE  I N 

65. 

NANDI,  FIJI  IS. 

H2. 

SEOUL 

19. 

CANTON  IS, 

40. 

HEIDELBERG 

53. 

LA  QKJUUA 

09. 

OKINAWA 

A3. 

SHANQHAI 

SECRET 
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Figure  64® 


SECRET 

SYNOPTfC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I  630  Z 


I  AUGUST  1958 


KEY  TO  TEftiflNAL  LOCATION 


85, 

SlfCAPOHE 

96. 

fAKK  IS. 

87. 

SEATTLE 

97. 

tfASHJWjTnW-  rvx 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99. 

SAiCA  IS. 

KEY  It)  FREQUENCY  UTILITY 

0%  to  Mj%  of  frequencies  tried  were  useful: - - - 

30%  to  80%.  of  frequencies  tried  were  useful:  - - — — 

to  100JC  of  frequencies  tried  were  useful:  — - - - 

(^//>  “  Numerator  of  fraction  ia  4  x  ('number  of  usable  frequency  hours.) 
ivnunlnator  in  4  x  (number  of  frequency  hours  attested 
during  hour  interval  depicted.) 


SECRET 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I  TOO  Z 


I  AUGUST  1958 


KfcY  TO  TERMINAL  LOCATIONS 


1. 

ADAX 

21. 

CHICAGO 

41. 

HQNGXGNC 

37. 

LX>  ALAWV5 

71. 

PAU4YRA  IS. 

2. 

ANCHORAGE 

30. 

ENIWETOK 

42. 

HUSTON,  FT.  5AM 

61. 

MkNILA 

72. 

QUARRY  HEIGHTS 

b. 

ASMARA 

32. 

KltfttJSA 

46. 

IWu  J2MA 

f*\ 

mr>wAY 

fll. 

SAIGON 

12. 

BAH1AJN3 

37. 

GUAM 

4fi. 

JCMN3TQN  IS. 

64. 

a  iNTIORANl'K 

HO. 

SAN  FRANCISCO 

n. 

BANQfCuK 

39. 

HAWAII 

51. 

KWAJALE1H 

65. 

NANM,  FIJI  If- . 

02. 

SEOUL 

19. 

CANKiN  15, 

40. 

fElPSLEERQ 

53. 

LA  OftANJA 

69. 

OKINAWA 

03. 

SHANGHAI 
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Figure  65  b 


StUKfc.  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  I IGUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:l700Z 


Fitfura  1.5b 


SLUKtl  I 

SYNOPTiC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I800Z 


SLUKL i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I800Z 


I  AUGUST  1958 


KEY  TO  WWHAL  LOCATIONS  XEY  ft)  ntKQUBNDy  UTILITY 


85. 

SINGAPORE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON, 

88. 

SYDNEY 

98, 

WELL1H37DN 

93. 

TOKYO 

99. 

SjuTA  IS. 

o i  to  of  freQucnolcK  tried  wore  useful:  -  - -  -  - 

30f  to  80Jt  of  frequencies  dried  wort;  ufioful:  - — - - - - 

80^  to  10C»JC  of  frequencies  tried  were  useful: - — ^ 

-  Numerator  of  fraction  1b  4  x  (number  of  usable  frequency  hours,) 
Denominator  is  4  x  (number  of  frequency  hours  attempted 
during  hour  interval  depicted.) 
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figure  Uib 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I900Z 


I  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

*i. 

aam*G» 

57. 

iw  ALAu:r. 

71. 

PAUCfRA  IS. 

2. 

ANCHORAGE 

3°' 

KNmm'K 

42. 

HOUSTON,  ft.  >au 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

fuwcisa 

46. 

IWO  JIMA. 

62. 

MIDWAY 

£1. 

SAIGON 

12. 

BAKMJiO 

3?. 

GUAM 

42. 

JGKN37GK  IS* 

6s. 

IAiNTIGHAWDE 

80. 

SAN  FRANCISCO 

13. 

BUttKOK 

39. 

HAWAII 

51. 

MAJAUIN 

65. 

NANDI,  FIJI  ::s. 

82, 

-'•FOUL 

19. 

CAKTuN  IS. 

40. 

HEIUELBEHfl 

53. 

LA  ORAHJA 

09, 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Fi£ur«  67 * 


SEOUL ! 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  iNTERVAL  CENTERED  ON:  1900Z 


I  AUGUST  1958 


KEY  TV'  .Mtt’yuhKCV  UTil.ITY 

tn  M/L  of  f  requeue  leu  tried  were  useful :  -  -  —  -  -  - 

to  80) t  of  frequencies  tried  wore  useful: - - - 

Htflf  to  KXrt  of  frequencies  tried  were  useful:  — - - - - 

(^/  -  Nuaerator  of  fraction  is  4  x  ( numb«r  of  uaable  frequency  hoursj 

Pence  Jna  tor  lu  4  x  (nuaber  of  frequency  hours  attempted 
during  )iuur  interval 


KEY  TO  TtrJfiNAL  LOCATIONS 
SIHOLAPtSiE  ‘>6.  *'AKK  I S. 

SEATTLE  97.  WASHINGTON,  D.C. 

srWEY  98.  WELLINGTON 

TOKYO  99.  SANOA  IS. 


SECRET 

lf<9  Mt-nue  ovj. 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:200QZ 


AUGUST  1958 


1. 

2. 

t. 

12. 

13. 

19. 


ADAK 

ANCHOKAOK 
ASMARA 
BAKUiffi 
BANGKOK 
CANTON  VJc 


21,  CHICAGO 
30.  EHIWETOX 
32.  FGfilCSA 
37.  Q HAM 

39.  HAWAII 

40.  HEIDELBERG 


U.  HONGKONG 
42.  HOUSTON,  FT.  SAM 
46.  JWu  JUtt 
48.  JOHNS  TON  IS. 

51.  KWAJALFI N 
53.  LA  GflANJA 


57.  I/iG  AUUAXi 

61.  MANILA 

62.  UII«*AY 

64.  UNTIGHANlE 

65.  NANDI,  FIJI  IS 
09.  OKINAWA 


71.  PAUMtA  IS, 

72.  QUAfcRY  HEIGHTS 

81.  SAIGON 

BO.  .'IAN  FRANCISCO 

82 .  SEOUL 

83.  SHANGHAI 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECl  ED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  21002 


I  AUGUST  1958 
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21. 

CHICAGO 

41. 

MQNGK&jai 

57. 

Jrjc  i T_f >g\e 

71. 

pawyha  IS. 

2. 

ANCHORAGE 

30. 

fc'MIWKTOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUAKHY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

1*0  JIMA 

62. 

MIDWAY 

tn . 

SAIGON 

12. 

39. 

GUAM 

46. 

JOHNSTON  IS. 

64. 

ICNTIttRANDE 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAS  AIT 

>1. 

KWAJAUIK 

65. 

HANOI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEIOELHERQ 

53. 

LA  QRANJA 

69. 

OKINAWA 

83. 

SKA  NO  HA  I 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  22002 


i  AUGUST  1958 


X. 

ADAK 

21. 

CHICAGO 

41. 

HONGKONG 

57 . 

LOS  AUULS 

71. 

PAUTYRA  IS. 

2. 

anchorage 

30. 

ENIWHTOK 

42. 

HUSTON,  FT.  SAU 

61. 

UANIU 

72. 

QUARRY  HEIGHTS 

6* 

A ,‘WA 

32. 

FOMDSA 

46. 

r*o  jiasa 

62. 

WDWAY 

31. 

SAIGON 

i  p 

Bjucuax 

n. 

QtWJK 

4«. 

juimron  ill 

64. 

li)NTIQRANlj£ 

30. 

SAN  FRANCISCO 

13. 

n. 

li&SAJl 

51. 

KWAJAUIH 

65. 

NANDI,  FIJI  IS. 

32. 

SEOUL 

19. 

cyurroM  is. 

40, 

HEIDSLREFO 

53. 

LA  GRANJA 

69. 

liKIKAWA 

83. 

SHANGHAI  . 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  2300Z 


I  AUGUST  1958 


1. 

ADA* 

21. 

CHICAGO 

u. 

HOMQ££#C 

57. 

los  alauy; 

71. 

PAIAOfHA  15. 

2. 

amchoraoe 

30. 

KNIWZTvX 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

Q'JAHiiY  {EIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

1*0  JIUA 

62. 

MIDWAY 

81. 

SAIOON 

12. 

37. 

GUAM 

48. 

JQjittjTuN  13, 

64. 

MlKTIORAHl*: 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAIAII 

51. 

KiAJALKIN 

65. 

NANDI,  FIJI  IS. 

82. 

SKOUL 

19. 

CANTON  IS. 

40. 

HEIDCLBEKJ 

53. 

LA  ORANJA 

69. 

OKINAWA 

83, 

5HAH3HAI 
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Figure  7U 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  2300 Z 


I  AUGUST  1958 


KEY  TO  TERMINAL  LOCATIONS 
85,  SIiOAK*E  96.  WANE  LS, 

87.  SEATTLE  97.  WASHIWTON,  D.C. 

88.  SYBKEY  98.  NELLI NO  TON 

93.  TOXYO  99.  SAMOA  IS. 


KEY  TO  FREQUENCY  UTILITY 

OE  to  JOE  of  frequencies  tried  were  useful: - -  - 

JOE  to  80E  of  frequencies  tried  were  ueeful:  - 

SOE  to  10OE  of  frequencies  trisd  were  useful; - — — . 

( y  -  Nuaerstor  of  frsotion  is  4  w  (nuaber  of  ussble  frequency  hour*.} 
Ixmoainator  la  4  z  (nuabar  of  fraquanoy  houra  attcaptnd 
during  hour  interval  depleted.) 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  RATHS 

TIME  INTERVAL  CENTERED  QN:OOOOZ 


2  AUGUST  1958 


1. 

ADAX 

a. 

CHI  0100 

a. 

HQIOXDN3 

57. 

LOS  ALAMOS 

71. 

PAIAtYRA  IS. 

2. 

ANCHORAGE 

XJi 

imiwiok 

42. 

HOUSTON,  FT.  SAU 

61. 

UANIU 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

A2. 

FORMOSA 

46. 

TWO  JUU. 

62. 

MIDWAY 

81. 

SATOON 

12. 

5AHOJIG 

37, 

quasi 

48. 

JOH^TCN  IS, 

64. 

1DNTI0RAHDE 

HQs 

SAN  FRANCISCO 

13. 

BUCK* 

39. 

HAWAII 

». 

KfAJALEIK 

65. 

KAJ®I,  FNi 

IS.  82. 

SEOUL 

19, 

CANTON  IS, 

<0. 

KSIDELBEHO 

53. 

U  QHAHJA 

69. 
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SHANGHAI 
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Circuits  MtfHsl 


OOOO  0100  0200  0300  0400  0500  0600  0700  0800  C  900  1000  1030  1100  1130  1200  1230 

I/M  Alasos  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  5/  4/ 

/8  /8  /8  /8  /S  /8  /S  /8  /8  /8  /8  /8  /(I  /8  /8  /8 

Washington,  8/  8/  8/  8/  3/  8/  8/  8/  8/  8/  8/  8/  8/  6/  4/  3/ 

d.  c.  /e  /a  /«  /8  /a  /a  /s  /a  /a  /a  /a  /a  /a  /a  /a  /a 

San  Fran-  54/  60/  59/  56/  60/  60/  56/  46/  69/  72/  59/  51/  45/  42/  32/  36/ 

olaoo  /it,  /60  /60  /53  /6l  /60  /58  /51  /?0  /72  /39  /si  A6  A6  A?  /55 

inohoraga  8/  8/  8/  8/  8/  7/  7/  8/  8/  8/  8/  8/  8/  4/  4/  2/ 

/a  /a  /a  7e  /s  /a  /s  /s  /a  7a  7a  7a  7s  Ao  A6  A6 

Yt  Ya  Y  Ya  %  %  %  %  Ya  %  Y  Y  %  Ye  %  % 

/4  /b  /a  /B  /b  /a  /c  /o  /a  /4  /a  /a  /a  /a  /a  /a 

Midway  0/  0/  0/  0/  0/ 

7l  h  A  74  /4 

Tokyo  24/  31/  32/  32/  33/  44/  44/  44/  48/  56/  68/  84/  55/  33/  35/  33/ 

/24  732  /32  /32  733  /44  /44  /44  /SO  /59  768  784  782  /SO  /JO  /73 

Okinawa  15/  16/  16/  13/  14/  W  16/  15/  H/  16/  15/  12/  10/  8/  4/  4/ 

/l2  7l6  7l6  /l3  /U  7l6  7l6  7l6  /16  /l6  /l6  /l6  /l6  /l6  /l6  /l6 

Fonsosa  2/  4/  7/  12/  16/  20/  20/  24/  24/  24/  24/  24/  24/  24/  24/'  21/ 

A  /S  /li  ,'24  ,'24  724  ,'24  ,'24  724  724  724  724  M  724  7u  /&, 

Manila  6/  7/  6/  8/  8/  8/  6/  3/  7/  8/  8/  8/  £/  7/  8/  8/ 

/8  /6  /a  /h  /a  /a  /8  /a  /a  /a  /8  /8  /24  /43  /44  Ah 

taka  la,  0/  0/  0/  0/  4/ 

7e  734  7«o  754  747 

Ouaa  4/  6/  8/  6/  8/  6/  8/  8/  8/  6/  6/  8/  4/  0/  0/  0/ 

74  7a  /8  /s  /8  /6  7e  /a  /a  /a  /a  7a  /io  /12  /14  /16 

Kniwetok  8/  6/  8/  8/  8/  8/  8/  8/  8/  8/  8/  7/  3/  2/  0/  0/ 

/3  /'a  /a  7s  7a  7a  7a  7a  7a  /a  /a  /a  7a  7a  /a  /a 

awajalein  4/  4/  U  J  4/  4/  <J  4/  <y"  4/  7/  7/  3/  4/  0/  0/ 

7;  74  A  A  /4  74  /4  7;  A  74  /s  /a  ,'s  ,'s  7a  /s 

Johnston  Is.  16/  15/  20/  20/  20/  20/  20/  18/  20/  20/  20/  7/  4/  4/'  4/  4/ 

/is  A'-  Ao  .Ao  /20  /20  420  ,'20  .Ao  /20  /20  h  A  7i  7?  /i6 

Sidney  0/  0/  0/  0/  4/ 

/l  /6  /24  7yi  744 

Canton  la.  0/  0/  0/  0/  0/ 

/8  /8  /e  /s  /s 

Handi,  Fiji  0/  0/  0/  0/  0/  0/ 

Is.  /4  /l2  /l9  /20  /20  /2 0 


Johnston  Is. 


Canton  la. 


Handi,  Fiji 
Is. 


Cosauni cation  Capability  for  tbs  day  of  tba  Teak  Huslsar  shot  of  Circuit  Patha  whloh  bars 
ana  terminal  in  Honolulu. 

Hueazator  la  In  units  of  quarter-koura  of  auocsasfui  circuit  cmunicatlons  over  a  period  of 
net  hour. 

Dsbcmlaatnr  is  in  units  of  alroult  quartsr-bours  of  tranaaittsr  radiations  ovsr  t  period 
of  one  hour. 

Z  tins  is  given  for  canter  of  hourly  period. 
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Z  time 

Table  I  Continued 
Ci.roui.ta  between 


— 
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6/ 

/8 

8/ 

/8 
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8/ 

/a 

X 

%  X 

X 

Washington, 

D.  C. 

X 

x 

4/ 

/ft 

X 

X 

4/ 

/8 

8/ 

/ft 

8/ 

/8 

8/ 

/8 

X 

X 

8/ 

/ft 

X 

8/  8/ 

/ft  /B 

X 

San  Fraa- 

40/ 

40/ 

33/ 

33/ 

40/ 

44/ 

48/ 

61/ 

57/ 

59/ 

69/ 

rro  / 

72/ 

72/  65/ 

64/' 
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/52 
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/47 

/J2 

/36 

/67 

/6C 
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/69 

/72 

/T2 

/72  769 
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Anchorage 

0/ 

M 

0/ 
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X* 

IV 

/16 

% 

12/ 

/16 

11/ 

/16 

X 

13/ 

/16 

16/ 

/16 

iV 

A6 

15/ 

7l6 

15/ 

/16 

%  ’X. 

14/ 

A6 
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% 

X 

X 

X 

X 

5/ 

/ft 

X 

X 

8/ 

/8 

3/ 

/6 

8/ 

/8 

X 

%  X 

X 
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% 

X 

X 

X 

0/ 

/4 

0/ 

/4 

0/ 

/4 

0/ 

/4 

0/ 

/4 

n/ 

74 

n/ 

/4 

X 
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74  /4 
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31/ 
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21/ 

24/ 

14/ 
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32/ 

./ft? 
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/64 
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/57 

/62 

/68 

/50 
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Okinawa 

Xu 

4/ 
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Xo 

X. 

V 

/16 

Xft. 

4/ 

/16 

4/ 
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4/ 

A6 
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8/ 
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X, 

% 

12/  12/ 
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% 

Formosa 

16/ 
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'4/ 

iv 

12/ 

It/ 

■w 

13/ 

it/ 

4U/ 

22/ 

«^/ 

23/ 

12/ 

16/  10/ 

18/ 

/2L 
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/*».' 

/ 
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/*4 

/24 

/*%  a 
/^r 

/24 

/24 

/24 

/24  /24 

/24 

Manila 

n  / 

/so 

10/  o/ 
/43  /36 

0/ 

/19 

% 

,14/ 

/16 

& 

4/ 

Ao 

% 

%B 

2/ 

/25 

Xi 

X 

%  % 

X 
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X, 

Xi 

4/ 

/14 

X* 

x6 

X 

X 

4/ 

Ao 

2/ 

/12 

4/ 

/4 

4/ 

/4 

X 

X5 

%  % 

X. 

Ouaa 

0/ 

0/ 

0/ 

0/' 

0/ 

0/ 

0/ 

0/ 

n  / 

£/ 

5/ 

7/ 

<»  / 

8/ 

6/  7/ 

0/ 

/1ft 

/16 

/16 

/16 

/V 

/12 

/« 

/12 

/12 

/8 

7s 

/ft 

/a  /» 

A 

Krjwetok 

% 

X 

X 

X 

X 

0/ 

/8 

0/ 

/ft 

X 

X 

X 

3/ 

/8 

X 

3/ 

/8 

X  % 

% 

Kwajaletn 

% 

% 

X 

X 

X 

% 

X 

X 

X 

X 

3/ 

/3 

X 

¥ 

/8 

%  % 

% 

J chasten  Is. 

Xo 

4/ 

/20 

Xo 

10/  12/ 
/20  /?0 

% 

%% 

% 

5/ 

/20 

Xo 

Xo 

8/ 

/20 

Xo  Xo 

14/ 

/20 

Sidney 

% 

°/ 

/u 

1 

0/ 

/44 

0/ 

/44 

0/ 

/44 

0/ 

/44 

°/ 

744 

%4 

°/ 

/44 

0/  0/ 
/44  /44  , 

0 / 

/44 

Canton  Is. 

% 
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°4 

/O 

°z 

/o 

X 

X 

X 

X 
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Z  tine 

0 insult a  between 
UAt 

00  SO  0100  0200  0300  0400  0500  0600  0700  0800  0900  L00Q  1030  110C  1130  1200  1230 


Ft  San  Houston 
Washington 
Chisago 
Seattle 
Ano  borage 


Singapore 

Wellington 


8/  8/  6/  6/  8/  8/  8/  V  8/  It/  8/  3/  8/  8/  8/  8/ 

/a  /a  /a  7a  7a  7e  7e  7a  7a  /a  /?  /p  7a  /«  7s  /a 

8/  8/  8/  8/  8/  8/  7/  7/  8/  4/  4/  6/  8/  8/  7/  7/ 

78  /a  7a  7a  7s  7e  7a  7s  7s  7a  7a  76  7a  7a  /e  7a 

n  n  n  n  n  n  n  n 

16/  16/  16/  16/  16/  16/  16/  4/  4/  4/  16/  16/  16/  16/  16/  16/ 

7l6  7l6  7l6  7l6  7l6  7l6  7l6  74  74  74  7l6  7l6  7l6  7l6  /l6  7l6 

8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  8/  7/  5/  5/ 

78  7a  7a  7s  7?  7s  7a  7s  7s  /«  7a  /a  7a  7b  7a  7a 


Korea 

4/ 

/a 

4/ 

/a 

a/ 

/8 

8/ 

/a 

8/ 

/a 

X 

8/ 

/'a 

6/ 

/a 

6/ 

/a 

3/ 

/8 

X 

% 

tk/ 

78 

7a 

X 

X 

Hongkong 

% 

°7 

/a 

% 

X 

B7 

/H 

% 

X 

% 

% 

X 

X 

X 
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X 

% 

% 

X 

% 

X 

% 

% 

X 

% 

% 

Tokyo 

24/ 

% 

% 

,*r. 
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40/ 
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39/ 

739 

29/ 

/31 

42/  44/ 
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35/ 

t  /43 

36/ 

/45 

29/ 
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8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

a/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

6/ 

4/ 

2/ 

/s 

/s 

70 
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/a 
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/a 

/a 

/a 

/a 
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/a 
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/a 

/a 

?4 
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% 

% 
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% 

i% 

% 

% 

% 

% 

20/  19/ 
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20/ 

/20 

% 

>% 

20/ 

734 

18/ 

/36 
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6/ 

7a 

Quaa 
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6/' 

/a 

X 

X 

X 

X 

X 

X 

8/ 

/a 

X 

% 

X 

% 

X- 

/1U 

Sidney 
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% 

X 

X 

X 

X 

X 

8/ 
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8/ 

/a 

X 

X 

X 

3/ 
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0/ 
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0/ 
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Ci. nunt  cailcp  Capability  ror  tbs  day  of  tbs  Teak  nuclear  shot  of  Circuit  rathe  which  have  cue 
terminal  in  San  Franoisco, 

Numerator  la  In  units  of  auasrter-tvsura  of  euooaaeful  olrsult  canauaicatlopa  over  a  period  of 
one  hour. 

Cenaelnator  ie  In  unite  of  oirouit  quarter-houre  of  transmitter  radiations  over  e  period  of 
one  hour. 


Z  ties  is  gives  for  center  of  hourly  period. 
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Ttblf  II  C  out  In  vat  A 
Circuits  between 

flu  rnmnlMB  «>d 


1300  1330  MOO  1430  1900  1930  1600  1630  1700  1800  1900  2000  2100  2200  2300  0000 


Btndung 


Slngtport 


Wellington 


ft  Sta  Houston  8/  8/  8/  6/6/8 /  8/  8/  8/  8/  8/  6/  Bf  6/  if  kf 

ft  ft  ft  /a  ft  /8  /8  /6  /8  /8  /8  /8  /8  /8  /8  /8 

Wtshlngton,  8/  8/  8/  8/  8/  7/  7/  8/  8/  8/  8/  7/  8/  8/  8/  8/ 

D.  C.  /8  /a  /8  ft  /8  /8  /8  ft  /8  /8  /8  /8  ft  ft  /8  /8 

Cblosgo  4/  V  6/  8/8/  8/  V  8/  8/  */  8/  8/  8/  6/  6/  6/ 

ft  /&  fa  ft  fa  ft  ft  fa  fa  ft  ft  fa  /a  fa  fa  fa 

Status  16/  16/  16/  16/  16/  16/  16/  16/  16/  16/  16/  16/  16/  16/  13/  16/ 

A6  /l6  A6  /l6  A6  /l6  /l6  /l6  /16  /16  /l6  /l6  A6  A6  /l6  /l6 

Anohortge  7/  8/  3/  6/  4/  6/  8/  8/  0/  8/  8/  8/  8/  8/  8/  8/ 

/s  7a  7s  /s  7«  7a  7«  /s  ft  fa  fa  fa  fa  fa  fa  fa 

Com  0/  0/  0/  6/  8/  8/  7/  6/  4/  2/  0/4/8/  4/  8/ 

/a  7a  7s  /»  7a  /s  /s  /a  fa  ft  fa  fa  ft  ft  fa 

Hoaglon*  j/  8/  7^ 

ItaBott  0/  Of  0/  Of  4/8/ 

fa  fa  fa  n  A  fa 

Iblgro  24/  28/  32/  36/  40/  37/  3V  36/  39/  28/  23/  37/  33/  39/  40/  42/ 

/44  A 2  A4  /4J  7u  743  740  7i'V  /4I  /36  /34  739  7)3  7)6  7*3  /46 

CkiiMWi  if  S/  8/  a/  4/  4/  8/ 

/4  7c  7a  /8  A  A  /S 

MtnlM  12/  12/  16/  16/  20/  22/  36/  20/  20/  24/'  22/  16/  16/  sU/  26/  2C / 

/32  /30  /30  A«  727  726  /30  A3  hi  /U  h*  f\h  M  M  M  7*5 

*"“•  X  %  X  X 

-  nx* 

Sltotjr  0/  0/  0/  0/  0/  0/  0/  0/  C/  0/  0/  0/  Of  Of  >/  Of 

ftt  fit  fu,  fio  fs  fa  fa  fa  fa  /a  ft  /a  7a  fa  A  n 

Slngtport  2/  6/  8/  8/  8/  4/ 

/2  /6  7s  7e  /8  ft, 

Wtlllngton  oj  y  Of  Oj  Of 


I 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  QN.OOOOZ 


12  AUGUST  1958 


1. 

AIUX 

21. 

CHICAGO 

41. 

H0N3K0NQ 

57. 

LOS  ALA1DS 

71, 

PAIACfRA  IS. 

2. 

ANCHQRAQE 

30. 

ENWZIOX 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  KEIQHTS 

!  6. 

ASMARA 

32. 

FORMOSA 

46. 

TWO  J1MA 

62. 

SCCfeA? 

31. 

SAIOON 

12. 

BAXVUX} 

V. 

OUAtt 

43. 

JOHNSTON  IS. 

64. 

UONTIO  RAWS 

80. 

SAN  FRANCISCO 

j  13. 

autucox 

39. 

HA -All 

91. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

canton  is. 

40. 

HEIESLBSHQ 

S3. 

LA  QRAKJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Fifur#  711 


stunt  I 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  ■  OOOOZ 


12  AUGUST  1958 


KEY  TO  FREQUENCY  UTILITY 

OJJ  to  }Q%  of  frequencies  tried  were  useful) - 

to  of  frsquer.oies  tried  were  useful:  — —  - - 

UOJt  to  100*  of  frequencies  tried  were  useful j  — — .  -  - 

-  Wuaeretor  of  frsotion  is  4  x  (nuaber  of  ussble  frequency  hours.) 
Dexwainstor  is  4  x  (nuaber  of  frequency  hours  attempted 
durlJig  hour  int*rv»l  dgplotsd.) 
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m  TO  TLHCIU1  UXUnOJB 
89.  SliCJLPQFJ  96.  tux  is. 

87.  SJATTO  97.  \USHtCICH,  D.C. 

88.  STSWT  93.  WHilHJTON 

93.  T0K2D 


Figurt  7jb 


ocorrc. ! 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:OlOOZ 


12  AUGUST  1958 


KEY  TO  TERMINAL  LOG* TICKS 


1. 

ADAK 

21. 

CHICAGO 

41. 

HON3KONQ 

57. 

LOS  ALAMOS 

71. 

PA1MYRA  IS. 

2. 

ANCHORAGE 

30, 

EHITCTOJt 

42. 

HOUSTON,  FT.  S tU 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

rORICSA 

46. 

HrO  J  BAA 

62. 

MIDWAY 

ei. 

SAIGON 

12. 

BAKU!  N3 

37. 

QUA U 

48. 

JOHNSTON  IS. 

64. 

U3NTIGRANP2 

HO. 

SAN  FRANCISCO 

13* 

BANGKOK 

39. 

MM  ill 

51. 

KWAJA1EIN 

65. 

NANDI,  FIJI  IS. 

02. 

SEOUL 

19, 

CANTON  IS. 

<0. 

HEICSl^ISO 

53. 

iA  ORANJA 

69. 

OKINAWA 

03. 

SHAMJKAI 

SECRET 
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Fleur*  74* 


SECRET 

SYNOPTIC  MAP  OP  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  OlOOZ 


12  AUGUST  1958 


8J 

87.  SttTTLi 
83.  STBBY 
93.  70X70 


97.  WASHINGTON,  D.O. 
99.  WELLINGTON 


30*  to  80*  of  frequenolei  tried  were  ueeful: - 

80*  to  100*  of  frequenoiee  tried  were  ueeful;  - - 


'  X)'  N'-iaer*tor  of  friction  la  *  x  (nuaber  of  uleble  frequency  houre.) 
Denominator  li  A  x  /  mmb*r  of  fr*qu*nay  hour*  attwptad 
during  hour  interval  depicted,^ 
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Figura  7*b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  0200Z 


12  AUGUST  1958 


KEr  TQ  TSMBIWL  UXATJCH3  K£Y  TO  FHEQUINCY  UTILITY 


85. 

SIN2APGHE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASK3WT0N,  D?C 

88. 

STDHEY 

98. 

Wellington 

93. 

TOKYO 

0*  to  30%  of  frequencies  tried  were  useful: _ -  - _ 

30%  to  30%  of  frequencies  tried  were  useful;  — — - __ 

80%  to  !G0£  of  frequencies  tried  were  useful ;  — - - 

^  j  "  Numerator  of  fraction  ie  4  x  (number  of  usable  frequanoy  hourej 
Denominator  ie  4  *  [number  of  frequency  hour*  attempted 


figure  75fc 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 
TIME  INTERVAL  CENTERED  ON: 03002 

12  AUGUST  1958 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  0300Z 


12  AUGUST  1958 


SEATTLE  97.  WASHIM3TON,  D.C,  to  ROJ?  of  frequenoifefl  tried  were  uMei’ul ;  — _ _ 

8R  .  -SIDHEY  9R.  tfELLIWJTON  8iti  to  100%  of  frequencies  tried  were  useful;  - - . 

9.1.  TOKYO  (J'f)  '  >*ucic,ratc,r  of  4  *  (number  of  usabl*  frequency  hour*.} 

Itfnanlnator  in  ^  i  of  frequency  hours  atteapitd 

during  hour  interval  depleted.) 

SECRET 
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Figure  76b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  04002 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HONJKOITi 

57. 

i«;  Auuift 

71. 

PAUCYRA  IS. 

2. 

ANCHQRAQE 

30. 

ENIWETCK 

42. 

HtHJSTCN,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HE  IQ  UTS 

6. 

ASMARA 

32. 

FCSUfjSA 

46. 

1*0  JIMA 

62. 

MIDWAY 

fll. 

5AI00N 

12. 

RANDUKS 

37. 

GUAM 

4«. 

JOHNSTON  13. 

(A. 

UiNTiartANT* 

RO. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

51. 

XWAJALEIS 

65. 

NANDI,  FIJI  IS. 

fl.?. 

SEOUL 

19. 

CANTON  13. 

40* 

HHIDEIilEltU 

53. 

U  GHANJA 

C/J. 

OKINAWA 

A3. 

SHANGHAI 

SECRET 
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figure  Tl% 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  0400Z 


12  AUGUST  1958 


87.  SEATTLE 

88.  SYDNEY 
93.  TOKYO 


97.  WASHINGTON,  D.C. 

98.  WfLUNQTON 


to  Bu*  of  frequenuiea  tried  were  useful:  - - - 

to  100*  of  frequencies  tried  were  uaeftil:  — - - — . 

(  “  Nuait-ratoz*  of  fraction  is  4  x  (number  of  uaablt  fraquanoy  houraj 

Dencsainator  ia  4  *  ^number  of  freauenoy  hour*  atteaotad 
during  hour  interval  dopiated.) 
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Figure  77b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 


DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0500Z 


12  AUGUST  1958 


vi.'t  to  uaaniuL  locatk'Hs 


1. 

ADAX 

21 . 

CHICAGO 

41. 

HONJKQNj 

57. 

LOS  ALAAliS 

71. 

FAUfifRA  IS. 

'J 

ANCHORAGE 

Te). 

K.MTWTnif 

42. 

HOUSTON,  FT.  SA U 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FCR*33i3A 

46. 

I  WO  JIMA 

62. 

MIDWAY 

81. 

SAIOON 

12. 

BAWXIMQ 

V. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

IfcNTIQRANDE 

80. 

SAN  FRANCISCO 

13. 

BUQICQK 

jt. 

HAWAII 

51. 

KWAJALEIN 

65. 

HAND! ,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  13. 

40. 

HEIDELBERG 

53. 

U  QHANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Fltfur*  78* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0500Z 


12  AUGUST  1958 


85.  SINGAPORE 
87.  SEATTLE 
S3.  5YDNET 
95.  TOKYO 


96.  SAKE  IS. 

97.  WASHINGTON,  D.C. 

98.  WELLINGTON 


o%  to  50 i  of  frequencies  tried  were  useful:  - - 

30%  to  B0%  of  frequencies  tried  were  useful:  - 

SC#  to  1001  of  frequencies  tried  useful: - - - 

-  Numerator  of  fraction  in  4  x  (number  of  u*able  fraquenoy  ItouraJ 


4  *  (  nuaber  of  frequency  hours  attempted 

during  hour  interval  depicted.) 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0600Z 


12  AUGUST  1958 


5.  ADA* 

2.  AHCHORAOK 

6.  ASMARA 

12.  BAKDUM3 

13.  BANGKOK 
19.  CANTON  IS. 


21 .  CHICAGO 
30.  ENTOK* 
32.  FGKiCiSA 
37.  OllAU 
39.  UAfAIJ 
AO.  HEIDEUUOtt 


41.  HONOKOM 

42.  Houston,  ft.  cam 
40.  r*o  jima 

"4«.  JOHNSTON  IS. 

51.  JWAJAUIH  M. 

35.  LA  OKAKJA  09. 

SECRET 


37.  UK  ALAJAV; 

01.  MANILA 
MI  I  WAY 

*‘4.  lIjNTIOHANiK 
63.  HANOI,  FIJI  IS 

/  ;V  T  U  A  id  A 


71.  PAUXYKA  IS, 

72.  CHALKY  Hf-  IOim- 
*1.  SAIGON 

Ho.  .‘AN  FiiANOn-CO 
H.\  SEOUL 


Figure  79* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:Q600Z 


12  AUGUST  1958 


{  ^  “  Nua.ratr.i-  of  fraction  Its  4  *  (number  of  uaable  frequency  houraj 

Iv.-nciCiii.ator  in  4  *  (nuaber  of  frequency  hotiro  utteagited 
during  hour  interval  depicted.) 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURIIMG  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  07002 


12  AUGUST  1958 


1. 

AllAK 

21. 

CHICAGO 

41. 

M0NCK0M3 

57. 

LfV*.  AIAJAV. 

71.  PALMYRA  IS. 

2. 

AHCHuRAGh 

y\. 

KNtWElYtt 

42. 

HoLIStON,  FT.  .SAM 

fil 

MANILA 

72.  QUARRY  HFIIGIiTS 

6. 

ASMARA 

32. 

FOHlfHA 

4<>. 

IWi)  JIUA 

UTI-WAY 

81.  SAW.  81 

12. 

BAXWJW 

17, 

Oil  AM 

4*. 

JOHNSTON  IS. 

U  NTIGRAHlr, 

m.  SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

M. 

KWA.1AIF.IN 

f.*». 

HANOI,  FIJI  IS. 

r;-.  sfoui. 

19. 

canton  is. 

4‘K 

KKiPKLnKita 

51. 

LA  GKANJA 

f/). 

OKINAWA 

83.  SHANGHAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0700 Z 


97,  WASHIM3T0N,  D.C»  JO*  to  80%  of  frequencies  tried  were  useful: 
fELLINQTUN  80$  to  J.00)t  of  f requeue lea  trie**  were  useful 


{ X )  "  ltaar,tor  rrao(1on  la  4  I  ( number  of  uMbx,  fmu»nay  hour«L) 
Hence!  na  tor  lo  4  *  (number  of  frequency  hours  attested 
during  iiour  interval  db^lotetl.) 

SECRET 


Figure  HOb 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  0800Z 


!2  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HOfOKOWG 

57. 

IA9  ALAMVS 

71. 

PALMYRA  13. 

2. 

ANCHORAGE 

30. 

ENIWKTOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72, 

QUAJIHY  hkiokts 

6. 

ASMARA 

1 2, 

FGfUCOA 

46. 

1*0  JIUA 

62. 

MI  WAY 

91, 

SAIGON 

12. 

BANDUNG 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

lAiNTlGHANl-r 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANS>I ,  FIJI  IS. 

HP, 

SEOUL 

19. 

GAJJTOH  IS. 

40. 

HEIPELPERO 

53. 

LA  GHANJA 

69, 

OKINAWA 

«3. 

SKA»«A 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  0800H 


12  AUGUST  1958 


37.  SEATTLE 
as.  Sydney 
93.  TOKYO 


97.  WASHINGTON,  D.C. 

98.  WELLINGTON 


30J&  to  80%  of  frequencies  tried  were  useful:  - - - 

80jt  to  100*  of  frequen  olea  tried  wore  useful:  — - - - 

-  Numerator  of  fraction  la  4  *  (nuabar  of  uMbla  frequency  hours.) 
Denominator  is  4  i  [nuabar  of  frequency  hour*  r 
during  hour  Interval  daDloted.) 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  09002 


12  AUGUST  1958 


2— '/, 


A 


(Aw 

sK 


62* 


Vw.\ 


63  / 


'\ 

\  n  „ 


NIGHT 


KEY  TO  TERMINAL  LOCATIONS 

1. 

ADAK 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

LOS  AlAIttR 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

V)t 

ENIWETOK 

42. 

HOUSTON,  FT.  SAM 

V>1. 

MANILA 

72. 

QUARRY  HEIGHTS 

6, 

ASMARA 

32. 

FTtfarm 

46. 

1*0  JIMA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BAKUJJO 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

UiNTIOHANPH 

Hi). 

:1AN  FRANCISCO 

RAMPKPK 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEIDELBERG 

5;i. 

LA  OHAHJA 

W. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  IOOOZ 


12  AUGUST  1958 


1, 

AttAX 

21. 

CHICAGO 

HONGKONG 

57. 

LOS  ALAiSV. 

71. 

PAWYHA  IS. 

2. 

AJKHORAQK 

30. 

KNIWKTOK 

HOUSTON,  KT.  SAM 

61. 

MANILA 

72. 

QUARK Y  HEIQHTS 

6, 

ASMARA 

32. 

FORMOSA 

46. 

IWO  J1UA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BAXKJM3 

37. 

GUAM 

4R. 

JOHNSTON  IS. 

64. 

iaintighani^: 

80. 

SAN  FnA*C  I  SCO 

13. 

BJU&tCOK 

39. 

HAWAII 

KWAJALEIN 

65. 

NANDI ,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEIDELBERG 

53. 

LA  GfiAftJA 

69, 

OKINAWA 

83. 

SKA  Ml  HA  I 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  IOOOZ 


KEY  TO  TERMINAL  LOCATIONS  KEY  It)  FTtEQlfKNCY  UTILITY 

85.  SXIOAPQKE  96.  WAKE  IS.  Q%  to  30*  of  frequent) leu  tried  wore  useful:  - 


87.  SEATTLE 


97,  WASHINGTON,  D.O.  30%  to  80Jt  of  frequenoiea  tried  wore  useful: - . 


88.  SYDNEY  98.  WELL!  NO  TON 


8C^  to  iOO%  of  f requeue icc  tried  wore  useful: 


9.3.  TOKYO  99. 


-  Nui&srator  of  fraction  is  4  i  (nuabar  of  uaabl*  fraquaiioy  hour*) 
Denominator  is  4  i  (mabar  of  fraquaacy  hour*  at  touted 


during  hour  interval  depicted.) 

SECRET 
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Rljnire 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I030Z 


12  AUGUST  1958 


1. 

AWK 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

LCD  AIAJ4AS 

71. 

PAUOfRA  IS. 

2. 

ANCHORAGE 

30. 

ENIWETGK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FQftJIXU 

46. 

two  jiiiA 

62. 

Ml  WAY 

81. 

SAIGON 

12. 

BAXDUW 

3V. 

GUAM  , 

48. 

JQHHSTON  IS. 

6;, 

IDHTIORANDE 

80. 

SAN  FRANCISCO 

13. 

MAN3KOK 

39. 

HAWAII 

51. 

KWAJAL2IN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

cnjnou  IS. 

40. 

HfclDtLfiEliQ 

53. 

IA  GHANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I030E 


!2  AUGUST  1958 


KEY  TO  TERtfIKAL  LGCATIOKS 


85. 

SINGAPORE 

96. 

■AXE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON,  D.C 

88. 

SYOEY 

98. 

■ELL1H3TON 

93. 

TOKYO 

99. 

SAMOA  IS. 

KEY  TO  FLUENCY  UTILITY 
Oi  to  30*  of  frequencies  tried  were  useful:  - 
30%  to  80*  of  frequencies  tried  wore  useful:  — 
80*  to  100*  of  frequencies  tried  wore  useful:  — 


^ ^  ~  °f  fraction  1b  4  *  f motor  of  uaable  frtquanay  houra) 

Denooinator  is  4  n  (nuaber  of  frwqvwnswy  hours  alteoptwd 


during  hour  interval  depicted.) 

SECRET 
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Figure  84b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  11002 


12  AUGUST  1958 


X. 

AQAK 

21, 

CHICAGO 

ajuixuw 

57. 

LOS  ALAMOS 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

EN2V2TUK 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FCWCGA 

<6. 

1*0  JINA 

62. 

1GCWAY 

81. 

SAIGON 

12. 

BAKUUHJ 

37. 

OUAM 

48. 

JOHNSTON  IS. 

64. 

IAJNTIQHANLK 

80. 

SAN  FRANCISCO 

13. 

39. 

HAWAII 

H. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

gajton  is. 

40. 

H£X££LB£HQ 

53. 

LA  GRJiKJA 

69. 

OKINAWA 

8h 

SHAN3KAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1 1 OOZ 


12  AUGUST  IS58 


KEY  TO  FREQUENCY  UTILITY 

0%  to  30$  of  frequencies  tried  were  useful ;  - 

>0$  to  80$  of  frequencies  tried  were  useful:  - — - - 

80$  to  100$  of  frequencies  tried  were  useful:  — - - - 

(  )/  “  Nuaeretor  of  fraction  ie  4  *  (miwber  of  usable  frequenoy  bourej 

S  \  ) 

Denominator  1b  4  1  [s^nr  t£  fNqueBcy  boors  itts^tsl 

during  hour  Interval  depicted.) 

SECRET 
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KEY  TO  TBaCJUL  LOCATION 


smuwm 

96. 

I AXE  18. 

SEATTLE 

97. 

1ASH1IOTOH,  D.C, 

sroonr 

90. 

WLUJCTON 

T3KD 

99. 

SfiCA  IS, 

Figure  0^ 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  11302 


12  AUGUST  1958 


1.  AQAK 

21.  CHICAGO 

41.  HONQJtONO 

57.  LOS  ALMttS 

71. 

PAIitfRA  IS. 

2.  ANCHOfUOK 

30.  EHIW2TGX 

42.  HOUSTON,  FT.  SAM 

61.  UANILA 

72. 

QUAitfiT  HEIGHTS 

6.  ASMARA 

32.  FOfilOSA 

46.  nro  JOIA 

62.  MID* AY 

81. 

SAIOOH 

12.  BAiHJffl 

37.  GUAJI 

48.  JOHNSTON  IS. 

64.  JCNTIORANDE 

80. 

SAN  FRANCISCO 

13-  BJUOXOK 

39.  HAIA1I 

51.  KWAJALE1N 

65.  NANDI,  FIJI  IS. 

82. 

SEOUL 

19.  CANTON  IS. 

40.  KEUNLggfiG 

53.  U  GRANJA 

69.  OKINAWA 

83. 

SHANGHAI 

Ylgur*  8U 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  11302 


12  AUGUST  1958 


85. 

SHDAP0RE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHIWTOK, 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99. 

SAltl A  IS. 

0*  to  X>%  of  frequencies  tried  were  useful: - 

30 %  to  60%  of  frequencies  tried  were  useful:  • — - - 

8o£  to  lOOJt  of  frequencies  tried  were  useful: - ■ — - _ . 

-  ffuaerator  of  fr»ot:on  iil>  (misbsr  of  us»ble  rmtusosy  houri^ 
Denodnator  ii  4  t  i,  nuaber  of  frequency  hour*  attempted 
during  hour  interval  depicted.) 

SECRET 
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Figure  86b 
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StCKET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I200H 


12  AUGUST  1958 


KEY  TO  TERMINAL  LOCATIONS 


1 

ADiK 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

LOS  AUWJS 

71. 

PAIJJYRA  IS. 

1 

!  2. 

AMCHORJtflS 

30. 

EHIWETOK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIOHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

IWO  JIMA 

62. 

MIDWAY 

ol« 

SAIGON 

12, 

BDOUW 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

MDNTiaRANDE 

80. 

SAN  FRANCISCO 

13, 

BAHMQ* 

39. 

HAWAII 

51. 

KWAJALKIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEIDELBERG 

53. 

LA  GRANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Fl*ur*  37a 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON;l230Z 


12  AUGUST  1958 


KIT  TO  TER10WL  UJaTIfHS 


1. 

Am* 

21. 

CHICAGO 

*i. 

bGtfliUKl 

57. 

LOS  ALAMOS 

71. 

PAIACRA  IS. 

2. 

ANCHORAGE 

JO. 

ENIffETQK 

*2. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6, 

AStf&KA 

32. 

rcsa cca 

*6. 

1*6  JB4A 

62. 

UltmAi 

31. 

SAIGON 

12. 

bandung 

37. 

GUAM 

*8. 

JOHNSTON  IS. 

64. 

ICHnOKANDt 

80. 

SAN  FRANCISCO 

1.1, 

Bangkok 

39. 

HI* All 

51. 

KfAJALKIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

c anon  is. 

*0. 

KEIDBLBKftD 

53. 

IA  QKAHJA 

69. 

OKI NASA 

83. 

SHANGHAI 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I230Z 


12  AUGUST  1958 


KEY  TO  LOCATION 


85. 

SUOAPQRE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASH!  M3  TON,  D.C 

KH. 

sraftr 

98. 

WE  LU  M3  TON 

93. 

7OXY0 

99. 

SJUJi  IS. 

KEY  TV.  FREQUENCY  UTI MTY 

0%  to  of  frequencies  tried  were  useful: - - - 

30%  to  80%  of  frequencies  tried  were  useful : - - 

80%  to  lOOJl  of  frequencies  tried  were  useful:  — - » 


Nuseratr.r  uf  fraction  lo  4  *  ^niiabwr  of  u««bi«  frequency  houri 
Denueinator  Is  4  x  (number  of  frequency  hours  attempted 


during  hour  Interval  depioted.) 

SECRET 
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Fik'ure  83b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I300Z 


12  AUGUST  1958 


1. 

AM* 

21. 

cmcjkao 

41. 

HQNQX0N3 

57. 

LGS  ALAMOS 

71. 

PALMYRA  IS. 

2, 

AJtQCfttOE 

30. 

unnrat 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARHY  HEIGHTS 

6. 

ASMARA 

32. 

fo m&k 

46. 

IWO  JIMA 

62. 

IGDVAY 

81. 

SAIGON 

mmm 

37. 

QIUH 

43. 

JOHNS  TON  IS. 

64. 

MDN7IGRANEE 

80. 

SAN  FRANCISCO 

13. 

BAJOKX 

39. 

warn 

51. 

KVAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

GASTON  IS. 

40. 

gfliimitfSnU 

53. 

IA  QKANJA 

69. 

OKINAWA 

83. 

S  KUCHA  I 

SECRET 
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SECRET 

SYNOPTIC  fwiAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I300Z 


12  AUGUST  1958 


KEY  TO  1ERICIKAL  LOCATICH3  KEY  TO  fHEQIKHCY  UTILITY 

85.  SINGAPORE  96.  WAKE  IS,  0%  to  yj%  of  frequenolea  tried  were  useful: _ 

87.  SEATTLE  97.  WASHINGTON,  D.C.  30*  to  80%  of  frequencies  tried  were  useful: _ 

88.  SYDNEY  98.  WELLINGTON  B0£  to  lOOJt  of  frequuno lea  tried  were  —  - 


93.  TOKYO  99.  SAMOA  IS. 


^ \  ~  ^UBera^or  fraction  is  4  x  (number  of  uaabla  fraquanoy  houra.) 
Denominator  is  4  x  (nuaiber  of  frequency  hours  attempted 


during  hour  interval  depicted.) 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I330Z 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

110WK0.11 

57. 

.LOS  AUMU-: 

71. 

PAUffKA  IS. 

2. 

anchorage 

30. 

EWIWETOK 

42. 

HOUSTON,  FT.  .'JAM 

61. 

MANILA 

72. 

UUMfoY  HtlQHT.) 

6. 

ASMARA 

32. 

FCfttAiSA 

46. 

I  WO  JHU 

62. 

10 1  WAY 

til. 

SAIGON 

12. 

ftAHUUKl 

37. 

GUAR 

48. 

JOHNSTON  IS. 

<4. 

UNTIGRANl-E 

HO. 

SAN  FRANCISCO 

13. 

BAJBKGK 

39. 

HAWAII 

51. 

KWAJALBIN 

65. 

HANOI ,  FIJI  IS. 

82. 

SEOUL 

19. 

SAMTON  IS. 

40. 

HEIDELBKHO 

53, 

LA  QRANJA 

69. 

OKINAWA 

83. 

SHAM3HAI 

Figure  90* 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I330Z 


12  AUGUST  1958 


XET  TO  TEJttOlUL  LOCATION  KEY  TO  FREQUENCY  UTILITY 


85. 

SIMUPORE 

96. 

STAKE  IS. 

Op  to  of  frequencies  tried  were  useful:  - 

87. 

SEATTLE 

97. 

WASHINGTON,  D.C, 

yj%  to  803*  of  frequenoiea  tried  were  useful: - — 

88. 

SYDNEY 

93, 

WELLINGTON 

to  lOGJt  of  frequencies  tried  were  useful:  - — . 

93. 

TOKYO 

99. 

SMCA  IS, 

( ^  "  Numerator  of  frfiotion  Is  4  -  ^muster  of  uiublc  frwqusnoy  oouray 

Denasdnator  la  4  x  (maber  of  frequency  hours  atts^pted 


during  hour  Interval  depicted  J 

SECRET 
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Figure  90b 


SECRE i 

SYNOPTiC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  14002 


12  AUGUST  1958 


1. 

AOAK 

21. 

CHICAGO 

41. 

HQHHCQNQ 

57. 

LOS  ALAMOS 

71. 

PAIAffRA  IS. 

2. 

ANCHORAGE 

30,. 

UtfttfKTQX 

42. 

HOUSTON,  FT.  SAM 

61, 

MINI  LA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

r»0  JIMA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BAkxao 

37. 

r.mu 

43. 

JOHNSTON  IS. 

64. 

MC’NTIQRANDE 

80. 

SAN  FRANCISCO 

13. 

bamqkgk 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI ,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS, 

40. 

HEILJKL&ERO 

53. 

LA  QKANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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Fifur*  91* 


Figure  yil> 


SECRET 

SYNQPiiC  MAr  OF  Rtf-'UrnEO  CIRCUIT  EXPERIENCE 

DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I430Z 


12  AUGUST  1958 


1. 

ADAX 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

LOS  AIASAV3 

71. 

PALMYRA  IS. 

2. 

ANCH3U02 

30. 

ENIWETGK 

42. 

Houston,  ft.  saii 

61. 

UAHL4 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

TfO  JDOA 

62. 

10  WAY 

81. 

SAIGON 

12. 

BAXXDC 

3V. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

MDNTIORANPE 

80. 

SAN  FRANCISCO 

13. 

39. 

HA* All 

51. 

XWAJALE1N 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

HEICELBERO 

53. 

LA  GKANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 

rigure  92s  212 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  I430Z 


12  AUGUST  1958 


KEY  TO  FREQUENCY  UTILITY 

OJf  to  yjf,  of  frequencies  tried  wer a  useful: - 

X&  to  80%  of  frequencies  tried  were  useful: - ~ 

8GJC  to  100%  of  frequencies  tried  were  useful:  ■■ —  -  - 

^ ^  j  "  J^uaera^or  fraction  ie  4  *  (number  of  usable  frequency  bo urs) 
Denominator  1b  (  1  ( author  of  frequency  hour*  attempted 
during  hour  interval  depicted.) 

SECRET 

213 


KEY  TO  TERM!  MAI  LOCATIONS 


85. 

SimiPORE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97, 

WASHING TON,  D.C, 

88. 

SYDNEY 

98. 

WELL!  M3  TON 

93. 

■ro?rro 

99. 

SUVA.  IS. 

Figure  92h 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I500Z 


12  AUGUST  1958 


&  I /“C  iV3Xv.5o^r'''7  /  a  \ 

\\  //n/\  \ 
W/L  /A  ft  \ 

^  v*  H  \w  /  \ 

/\Xf  \ 


!  i 


v 


_ NIGHTX  \  DAY 

K£F  TO  TO  RHINAL  LOCATIPNS 


1. 

ADAK 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

LOS  AIAULS 

71. 

PALMYRA  IS. 

2. 

ANCHORAGE 

V. 

KNIWETGX 

42. 

HOUSTON,  FT.  3AU 

61. 

MANILA 

72. 

QUARRY  EIGHTS 

6. 

ASMARA 

32. 

FORUSSA 

AO. 

no  jhu 

62. 

IflWAY 

«1. 

SAIGON 

12. 

EIAJOUH3 

37. 

QUAU 

48, 

JOHNSTON  L5. 

(A. 

itiNTIORANDK 

80. 

SAN  FRANCISCO 

u. 

BUCKO* 

39. 

HAWAII 

51. 

RWAJALEIN 

65. 

HANOI ,  FIJI  IS. 

82. 

SEOUL 

19* 

CANTON  IS. 

AO. 

heieclbero 

53. 

LA  GKANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 


FIgur*  93* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I500Z 


12  AUGUST  1958 


KEY  TO  TtBAOKAL  UCATIGMS  KEY  ft)  FREQUENCY  UTILITY 


8). 

SINGAPORE 

96. 

WAKE  IS. 

37, 

SEATTLE 

97. 

WASHINGTON,  D.C, 

88. 

SYDNEY 

93. 

WELL! m3  TON 

93. 

TOKYO 

99. 

SAIDA  IS. 

Of  to  30%  of  frequencies  tried  wore  useful:  -■ - . 

30%  to  80jC  of  frequencies  tried  wore  useful: - 

QlJf  to  100*  of  frequencies  tried  were  useful:  — . 


Numerator  of  fraction  Id  4  x  (number  of  uaabla  frequency  hour*.) 
iVsnurainator  lo  4  *  (nisbor  of  frequency  hours  attempted 


during  hour  interval  depleted.) 

SECRET 


a* 


Figure  'lib 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  1530 H 


12  AUGUST  1958 


1. 

ADAX 

21. 

CHICAGO 

41. 

HONGKCfU 

57. 

LOS  ALAittS 

71. 

PALMikA  13. 

2. 

ANCHORAGE 

30. 

ENIWETOK 

42. 

HOUSTON,  FT.  5AU 

Cl. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32, 

F0RU33A 

46. 

IWO  JIUA 

62. 

MIDWAY 

31. 

SAIGON 

12. 

BANDUN3 

yf. 

GUAM 

4«. 

JOHNSTON  13. 

64. 

lAJNTIOBAHl* 

80. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CAJfTCN  15. 

AO. 

HElPELtEHfl 

53. 

LA  QHANJA 

63 . 

OKINAWA 

83. 

S HAND HA  I 

SECRET 
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Figure  3. 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  15302 


12  AUGUST  1958 


KEY  T<)  FREQUENCY  UTILITY 

0£  to  30*  of  freque?ioiao  tried  were  useful: - -  ~ 

300  to  80%  of  frequenoiea  tried  were  uoeful: - • - 

SO^  to  lOO%  of  frequencies  tried  were  useful: - - — . - . 

(J/')  -  (tawrator  of  fraction  i«  <  «  (nuabar  of  usable  frsqumey  houra.) 
,  r^nooinator  in  4  *  "(nuBi>er  of  frequenoy  hours  nttenpted 
during  hour  interval  depicted.) 
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KZY  TO  THUONAL  LOCATIONS 


85. 

SINGAPORE 

96, 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHIIG70N,  d.c. 

85. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99. 

SMDA  IS. 

figure  94b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  1630 Z 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

a. 

HONGKONG 

57. 

IAj  AUU'O 

?1. 

PALMYRA  is* 

2 . 

AWCHORAQK 

30. 

ENIfETCK 

A3. 

HOUSTON,  FT.  SAJI 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FGR1CSA 

46. 

no  Jim 

62. 

UUWAY 

81. 

SAIGON 

12. 

EAMDUIQ 

37. 

GUAM 

48. 

JOHNSTON  13. 

(A. 

jATHTIGnAJU-i 

SO. 

SAN  FRANCISCO 

13. 

BDCKM 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

Seoul 

19. 

CANTON  IS. 

40. 

KEICELBERO 

53. 

LA  OftANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 


Figure  Qfca 


o  troQITT 

wLv>«  ’  *_  i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I630Z 


KEY  1\)  TLhMINAL  LOCATIONS 


85. 

SINOAPGftE 

96. 

WAKE  IS. 

87. 

.SEATTLE 

97, 

WASHINGTON,  1>.C, 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99, 

SAMOA  IS. 

KEY  kkkquknoy  utility 

\j%  to  30%  of  frequencies  tried  were  useful: - 

:m  to  80%  of  frequencies  tried  were  tmeful:  - - — - 

80%  to  100*  of  frequenuiea  tried  were  useful :  —  — ■ - . 


Numerator  of  fraotlt 
Deru*iinaWr  iu  A  * 


■fi  io  4  t  (number  of  uaabla  fraquenoy  hours) 
(number  of  frequency  hours  attempted 


during  )iour  Interval  depleted.) 

SECRET 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I7Q0Z 


12  AUGUST  1958 


1. 

AI'AK 

21. 

CHICAGO 

41. 

HON3KOK3 

57. 

UV*  AlA'A  V. 

71 . 

PAumtA  is. 

2. 

ANCHORAGE 

KNtftlDK 

42. 

HntLSTCN,  ft. 

01. 

MANILA 

72. 

C-HARKY  HKIOHTS 

6. 

ATiUAHA 

32. 

Ff  404  «riA 

2.1>. 

1*0  J1UA 

(•2. 

MIl*WAY 

MI. 

SAIQt  N 

12. 

BAHMWB 

;i7. 

GUAM 

4«. 

JfjHNOTt’N  l‘>. 

«v, . 

tt'HTfflKANi 

Mo. 

SAN  KHANCI.TO 

13. 

BAH3KOK 

HAWAII 

. 

KtfAJAIJvIN 

HANOI,  FIJI  I;', 

M2 . 

r.h«  in. 

V). 

CANTON  IJi, 

/,r». 

53 . 

U  GKANJA 

OKINAWA 

M  L 

.‘’HA  Hi  HA  I 

SECRET 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  1 700Z 


12  AUGUST  1958 


KEY  TO  TERMINAL  LuCATIWU 


85. 

SINGAPORE 

%. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON, 

88. 

SYIfftY 

98. 

WELLINGTON 

93. 

TUKYD 

99. 

SAiAJA  IS. 

KEY  To  HKvtUKNCY  UTILITY 

Of  to  yji  of  frequencies  tried  were  useful:  — - - 

iOt  to  60%  of  frequencies  tried  wow  useful: - - — — 

df#  to  100%  of  frequencies  tried  were  useful:  - — * 

(  ^  ~  Nu iterator  of  fixation  is  i,  x  (nuaber  of  unable  frequsnay  hours) 

It-juxalnjitor  la  4  x  (nuober  of  frequency  hours  uttearpted 
during  hour  Interval  depicted.) 

SECRET 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  Cihoui »  LxrtKltNCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I730Z 


12  AUGUST  1958 


KLY  TO  TfcHUINAL  I/SCATIONS 


1. 

ADAX 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

UC  ALAUC 

71. 

PAUJYHA  I-'. 

2. 

ANCttQHAflK 

30. 

ENIWETOX 

42. 

HOUSTON,  FT.  SAJyl 

61. 

MANILA 

s 

QUARK Y  WIGHT- 

6. 

ASMARA 

32. 

FORMOSA 

46. 

1*0  JIUA 

(,?. 

MIJ#AY 

HI  . 

SAIG'N 

12. 

BAMDUH3 

37, 

QUAU 

46. 

JOHNSTON  IS* 

£4 . 

“NTIORANK 

«<», 

SAN  FRANC  RICO 

13. 

BANGKOK 

59. 

HAWAII 

51. 

K*AJALEIN 

65. 

NANL'I,  FIJI  IS. 

M2. 

r.KLlH, 

19. 

CANTON  IS. 

40. 

KEIKlLBLRQ 

53. 

U  OKANJA 

69. 

OKINAWA 

Hi. 

SHAMS  liAI 

SECRET 


SECRET 

SYNOPTiC  MAP  OP  REPOK  l  tL>  CINCUI  I  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I730H 


12  AUGUST  1958 


85. 

MNQAFuHg 

96. 

WAKE  IS, 

lit  to 

itf%  of  frequencies  tried  woiv  useful:  — - - 

87. 

SEATTLE 

97. 

WASHINGTON,  P.C. 

30%  to  80%  of  frequencies  tried  *«?ru  useful: - - - 

88. 

syt>n>:y 

98. 

WELLINGTON 

m  to 

100i  of  frequencies  tried  were  useful: - « 

93. 

TOKYO 

■ri. 

SAMOA  IS. 

<  y 
A  ) 

-  Numerator  of  fraction  iu  4  *  (number  of  usable  frequency  hourfl^ 

I^notainator  in  4  *  (m saber  of  frequency  hours  attempted 
during  hour  interval  depicted.) 

SECRET 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  FYPFRIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  I800Z 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HONGKONG 

57. 

Luft  AlAUVi 

71. 

PAIAfYRA  IS, 

2. 

ANCHORAGE 

30. 

ENIWETuK 

42. 

HOUSTON,  FT.  SAM 

61, 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

1*0  JIUA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BDRUIO 

37. 

GUAM 

48. 

JOHNSTON  IS, 

64. 

lAWnORANT*: 

80. 

SUN  FRANCISCO 

1?. 

BAMrtitruc 

39. 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

KEIDKIittUG 

53. 

LA  GHANJA 

On , 

OKINAWA 

83  = 

SHAMS  HA  I 

Figure  99* 
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SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I830Z 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

<i. 

HONGKONG 

57. 

LOG  A  LAM  v ; 

71. 

PALMYRA  IS, 

2. 

ANCHGHAOK 

30. 

KNZWTUK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUAWOf  HEIGHTS 

6. 

ASUAHA 

32. 

FORMOSA 

46. 

1*0  J  IMA 

62. 

UICWAY 

HI. 

SAIGON 

12, 

BANDUNG 

37. 

GUAM 

48. 

JOHNSTON  IS, 

64. 

lA'NTIGRAHiL 

80. 

SAN  FRANCISCO 

13. 

BAJCXO K 

n. 

HAWAII 

51. 

KWAJALEIN 

07. 

HANOI,  FIJI  IS. 

82. 

SEOUL 

19. 

CANTON  IS. 

40. 

KEIC8LSERQ 

53. 

LA  GRANJA 

69. 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I830Z 


12  AUGUST  1958 


Hiruro  1  fifth 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CiRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  1900Z 


12  AUGUST  1958 


1. 

ADA* 

21. 

CHICAGO 

41. 

HOJOXOW 

57. 

LOS  ALAMOS 

71. 

PALMYRA  IS. 

2. 

anchorage 

30. 

ehtotqk 

4 2. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

32. 

FGR1CSA 

46. 

I¥0  JXUA 

62. 

MIDWAY 

81. 

SAIGON 

12. 

BM we 

rr. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

U2NTXGRANC& 

80. 

SAN  FRANCISCO 

13. 

HMQKOL 

y 

HAWAII 

51. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

CAMIOH  IS. 

40. 

HEXCELBEflO 

53 

LA  GKANJA 

69. 

OKINAWA 

33. 

SHANGHAI 

SECRET 
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Fl*ur»  101* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON :  I900Z 


Figure  AOlb 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I930E 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HOHOKOX) 

57. 

WB  ALAIA.Y? 

71. 

PALMYRA  IS. 

2. 

AKCHORAflE 

30. 

ENIWETCK 

42. 

HOUSTON,  FT.  SAM 

61. 

MANILA 

72. 

QUARRY  HEIOHTS 

6. 

ASMARA 

32. 

FORMOSA 

46. 

1*0  J IMA 

62. 

MIDWAY 

81. 

SAIOON 

12. 

RAKPUkU 

37. 

GUAM 

46. 

JOHNSTON  IS. 

64. 

IDNUOHAMt 

60. 

SAN  FRANCISCO 

13. 

SAMSKOK 

39. 

HAWAII 

M. 

KWAJALEItf 

65. 

NANDI,  FIJI  IS, 

82. 

SEOUL 

19. 

CAMION  is. 

40. 

HE  I  PE  LEEK) 

W. 

LA  ORANJA 

69. 

OKINAWA 

83. 

SHAM)  HA I 

SECRET 
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Figure  102* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  I930Z 


12  AUGUST  1958 


KKY  Ti>  FREQUENCY  UTILITY 

Uf>  to  )U%  of  frequencies  tried  were  useful: - 

30%  to  30%  of  frequencies  tried  sere  useful: - - - 

to  100J6  of  frequencies  tried  were  useful:- - — 

"  lhjae”,top  of  fr*°tiun  Is  4  x  (nuafeer  of  uaablt  frequency  hour*) 
Umoednator  is  4  x  (lumber  of  frequency  hour*  attested 
during;  hour  interval  depicted.) 

SECRET 
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KEY  TO  TEflUIKAL  LOCATIONS 


85, 

SIHUPOKH 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON, 

S3. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99. 

SAMOA  IS. 

Figure  102b 


Fl*ur*  X03* 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 

SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  2000Z 


I2AUGUST  1958 


KEY  TO  TERMINAL  LOCATIONS  KEY  TO  FHEgUKNCY  UTILITY 


85. 

SINGAPORE 

96. 

WAKE  IS. 

0 i  to  3o£  of  frequencies  tried  wore  useful: - 

87. 

SEATTLE 

9 V. 

WASHINGTON,  P.C, 

30%  to  80%  of  frequencies  tri«i  were  useful:  - - - 

m. 

SYDNEY 

98. 

WELUW3TUN 

80%  to  100A  of  frequencies  tried  were  uueful: - - 

93. 

TOKYO 

99. 

SMC  A  IS. 

t  )/  -  Numerator  of  Treutlen  is  4  *  {nuatsr  of  u#*bl«  frwquwaay  bour«J 

A  ) 

Denominator  is  4  *  ^number  of  frequency  hours  attempted 
during  hour  interval  depicted.) 
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Figure  103b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUi  r  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  2030Z 


12  AUGUST  1958 


KAY  TO  TkRMINAL  LOCATIONS 


1.  ABAK  21.  CHICAGO  21.  HOHOKOW  57.  UX3  AIAMV,  71.  PALMYRA  IS. 

2.  AUCHOfiAQE  JO.  SKSSTOK  42.  1223 ~m,  FT.  Siui  6i.  MANILA  72,  QtlAHHY  HKIOHTT. 

6.  ASUAHA  32.  FCWtaA  26.  1*0  JU1A  62.  1CI*AY  81.  KAIOON 

12.  aAHDUKJ  37,  alum  28,  JOHNSTON  IS.  £;.  BjHTIORAKS  80.  SAN  FRANCISCO 

13.  SANQIOS  39.  HA1AII  51.  RWAJAliilN  65.  NANDI,  FIJI  IS.  82.  SHW1 

19.  CANTON  13.  20,  KKIOilflHifl  53.  LA  OKANJA  69.  OKINAWA  83.  SRAtBKU 

SECRET 
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Figure  104* 


e>  rrnrT 

ouunL i 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  21002 


12  AUGUST  1958 


1. 

ADAK 

21. 

CHICAGO 

41. 

HONQKON3 

57. 

LOS  ALAJAlS 

71, 

PALMYRA  IS. 

2. 

ANCHORAGE 

30. 

KNISSTQX 

42. 

Houston,  ft.  saw 

61. 

MANILA 

72. 

QUARRY  HEIGHTS 

6. 

ASMARA 

yi. 

FORMOSA 

46. 

no  jusa 

62. 

MIDWAY 

81. 

SAIOON 

12. 

BAMDUS3 

37. 

GUAM 

48. 

JOHNSTON  IS. 

64. 

MDNTiaBANDE 

HO. 

SAN  FRANCISCO 

13. 

BANGKOK 

39. 

HAWAII 

n. 

KWAJALEIN 

65. 

NANDI,  FIJI  IS, 

«2, 

SEOUL 

19. 

CANTON  IS. 

40. 

ICICELBfcHQ 

LA  G  BANJA 

O). 

OKINAWA 

83. 

SHANGHAI 

SECRET 
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r  105a 


SECRET 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TiME  iNTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  iNTERVAL  CENTERED  ON  :  2I00Z 


85. 

87. 


93. 


I2AUGUST  1358 


SEATTLE 

SYEHEY 

TOKYO 


97.  WASHINGTON,  D.C. 
93.  WELLINGTON 
99.  SAMOA  IS. 


30*  to  B0%  of  frequencies  tried  were  useful:  ■ - - - 

80^  to  1002  of  frequencies  tried  wore  useful:—' - . — . 

{  ^  -  Numerator  of  fraction  la  4  1  (mmbsr  of  itsabla  frsqusnoy  hours.) 

Denocainator  io  4  x  (nuaber  of  frequency  houre  attempted 
during  hour  interval  depleted. 1 


SECRET 


Figure  iU5t.‘ 


SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 


TIME  INTERVAL  CENTERED  ON :  2I30Z 


12  AUGUST  1958 


f£Y  TO  TEKiflKAL  LOCATIONS  KEY  TO  FTiEQlJEMCY  UTILITY 


85. 

S1JCAPOHE 

96. 

WAKE  IS. 

87. 

SEATTLE 

97. 

WASHINGTON,  D.C, 

88. 

SYDNEY 

98. 

WELLINGTON 

93. 

TOKYO 

99. 

OAJUUA  IS. 

0*  to  JOf  of  frequencies  tried  were  useful:  - 

3Q£  to  80%  of  frequencies  tried  were  useful:  - 

to  100$  of  frequencies  tried  were  useful:  — - - - 


-  Huaarstoi  uf  fraction  la  4  *  (nuaber  of  uaabl*  frequency  hour*.) 
Cenoial  n*  tor  la  4  X  ( nuwber  of  frequency  hour  a  attempted 


during  hour  Interval  depleted.) 


SECRET 

24 1 


Figure  lflAfc 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  2200Z 


12  AUGUST  1958 


K£Y  TO  ttWCHU,  LOCATIONS 


1. 

ACiX 

21. 

chicaoo 

'flONOKONQ 

57. 

LOS  JUAAGS 

71. 

PAUttRA  IS. 

2. 

J04CHGRA02 

30. 

SNIiSTOK 

HOUSTON,  FT,  SAM 

61. 

1MIU 

72. 

QUARRY  HIIGKTS 

6. 

AS3£££ 

32. 

OTtfVU 

.£ 

TSO  JScn 

62. 

ICTfAY 

Bl. 

SAIQON 

37. 

OUAM 

43. 

JOHNSTON  IS. 

64. 

IfiNTXORAKIS 

30. 

SAN  FRANCISCO 

13. 

IUHBI 

33. 

HAXAXX 

31. 

KVAJALEIN 

65. 

NANDI,  FIJI  IS. 

82. 

SEOUL 

19. 

GAMUT  15. 

40. 

BSXOBLBERO 

53. 

U  OKANJi 

69. 

OKI  NAVA 

83. 

SHAMHAI 

SECRET 
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Fifiura  107* 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  2 200 Z 

12  AUGUST  1958 


87.  SEATTLE 

88.  SYDNEY 
93.  TOKYO 


97.  WASHINGTON,  I».C. 

98.  WELLINGTON 

99.  SAIGA  iS. 


30%  to  80%  of  frequencies  tried  were  useful: - - —  ^ 

8u%  to  100%  of  frequencies  tried  wore  w«el'»jl: -  ' 

v  )/  -  Nusoratcr  of  fraction  In  i  i  /nuabtr  of  usable  frequency  hour*.) 

/  (  ) 

Der-oai ixu tor  iu  4  *  (number  of  frequency  hours  attempted 
during  hour  interval  depicted.) 

SECRET 
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Figure  107b 


SECRET 

SYNOPTIC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  2230Z 


12  AUGUST  1958 


87.  SEATTlJi  97.  KASHI H3T0N,  P.C*  30JC  to  BO%  of  frequencies  tried  were  useful: - - 

BB.  SYDNEY  98.  WELLINGTON  80 jC  to  10u%  of  frequencies  tried  were  uaeftil:  — - - — - . 

93.  TOKYO  ‘>9.  SAMOA  IS.  {  '}/  Nuaemtor  of  fraction  in  4  t  (number  of  iui*ble  frequency  hours,) 

/(  >  ' 

Ifcncainator  ia  4  x  (number  of  frequenoy  houru  attempted 

during  hour  Interval  depleted. ) 
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K£T  TO  TERMINAL  LOCATIONS  KKY  TV  mQVKNCY  UTILITY 

85.  SIM1APOKK  96.  WAKK  I»S.  Oi  to  30%  of  frequencies  tried  were  useful : -  -  -  •- 

87.  SEATTLE  97.  WASKHO'TON,  O.C.  j(J%  to  80S  of  frequencies  tried  were  useful:  — — - 


*8.  snmr 

93.  TOKYO 


98  <  KLLIW3TCH 


BOJt  to  of  frequencies  tried  were  useful: -  - j 

(  -  Numerator  of  fraction  !«  4  x  (nuabwr  of  u#«bl*  frequency  houra.l 

A  > 

IV  next  ins  tor  la  4  *  ( nuabwr  of  frequency  houre  attempted 
during  )*jur  interval  depicted.) 
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figure  120b 
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SYNOPTIC  m*r  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON:  IOOOZ 


13  AUGUST  1958 


SECRET 

270 


Figure  121 « 
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SYNOPTiC  MAP  OF  REPORTED  CIRCUIT  EXPERIENCE 
DURING  TIME  INTERVAL  OF  ONE  HOUR  ALONG 
SELECTED  GLOBAL  COMMUNICATION  PATHS 

TIME  INTERVAL  CENTERED  ON  :  10 00 Z 


13  AUGUST  1958 


97.  WAMttHSHW,  P.C.  JCJJC  to  80  J?  l ?f  frtijuono l«c  tried  vetv  useful:  - - - 

•SYWfty  93.  WELLIWjTjW  U>  UKrt  or  frequencies  trle.t  were  'useful ;  -  -  - ■ 

^  \  ~  Wur‘'  rft t/r  of  Jraoti«»n  1«  ^  x  (number  of  usable  frequency  hour*.) 

I  ^nominator  I  ft  A  *  (number  of  frequency  hours  fit  tempted 
during  hour  Interval  der! .  ) 
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TIME  INTERVAL  CENTERED  ON:  IIOOZ 


I  3  AUGUST  1958 
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n. 
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oo. 
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U. 
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Table  III 


12  August  1958 
Z  time 


Circuits  between 


0000 

0100 

0200 

8 

C*\ 

O 

0400 

0500 

0600 

07C0 

MOO 

0900 

1000 

1030 

11O0 

1130 

1200 

1230 

1300 

Los  Alamos 

3/ 

8/ 

8/ 

6/ 

5/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

3/ 

8/ 

8/ 

4/ 

78 

/a 

/8 

78 

/ft 

/8 

/a 

/s 

/a 

/C 

78 

/'8 

/8 

/8 

78 

78 

Washington, 

10/ 

12/ 

12/ 

12/ 

11/ 

11/ 

11/ 

12/ 

12/ 

11/ 

11/ 

11/ 

12/ 

11/ 

11/ 

12/ 

11/ 

D.  C. 

/10 

/12 

A 2 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

712 

/12 

/12 

San  Fran- 

28/ 

36/ 

32/ 

36/ 

35/ 

32/ 

33/ 

39/ 

59/ 

62/ 

45/ 

42/ 

44/ 

44/ 

50/ 

53/ 

52/ 

claco 

/28 

/36 

m 

/36 

/36 

/35 

/33 

/40 

/64 

/64 

/'46 

/43 

/47 

/48 

/56 

/67 

/61 

Anchorage 

3/ 

8/ 

8/ 

8/ 

«/ 

8/ 

8/ 

8/ 

6/ 

8/ 

6/ 

8/ 

8/ 

6/ 

6/ 

7/ 

6/ 

M 

/8 

/* 

/ft 

/ft 

/a 

fa 

/a 
t  « 

/o 

/8 

/'6 

/« 

/B 

78 

/8 

/8 

/8 

Adak 

10/ 

16/ 

10/ 

12/ 

14/ 

16/ 

16/ 

16/ 

16/ 

16/ 

U/ 

12/ 

U/ 

16/ 

16/ 

16/ 

12/ 

/V0 

A6 

/16 

/1 6 

/16 

/16 

/16 

/16 

/16 

A  6 

/16 

A  6 

/16 

/16 

/16 

/16 

A6 

Midway 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

6/ 

8/ 

6/ 

8/ 

8/ 

8/ 

5/ 

0/ 

0/ 

0/ 

/8 

/8 

/8 

/fi 

/8 

78 

78 

/8 

/8 

/a 

/8 

/8 

/10 

/12 

/12 

/12 

/12 

Tokyo 

16/ 

730 

20/ 

/38 

% 

34/ 

/43 

^5 

32/ 

745 

39/ 

/49 

40/ 

/48 

40/ 

/46 

48/ 

/4B 

41/ 

/47 

41/ 

/50 

41/ 

/52 

42/ 

/51 

43/ 

/52 

44/ 

/48 

44/ 

/53 

Okinawa 

12/ 

16/ 

16/ 

16/ 

16/ 

12/ 

16/ 

16/ 

16/ 

16/ 

12/ 

11/ 

10/ 

8/ 

8/ 

11/ 

12/ 

A 2 

A6 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

Forr50Ba 

24/ 

28/ 

30/ 

32/ 

26/ 

22/ 

2ft/ 

40/ 

37/ 

29/ 

2ft/ 

28/ 

25/ 

25/ 

16/ 

7/ 

•./ 

/32 

/32 

/32 

732 

/32 

/34 

/33 

/40 

/40 

/40 

/40 

/40 

/40 

/40 

/40 

/4O 

//n 

ifanlla 

7/ 

8/ 

a/ 

8/ 

8/ 

8/ 

6/ 

8/ 

8/ 

8/ 

10/ 

10/ 

15/ 

U/ 

12/ 

12/ 

12/ 

h 

/8 

/a 

/8 

/8 

/8 

/8 

/8 

/8 

/e 

/10 

/16 

/20 

/16 

/l2 

/12 

/12 

Wake 

6/ 

12/ 

12/ 

12/ 

12/ 

12/ 

12/ 

/6 

/12 

/12 

712 

/12 

/12 

/12 

Guam 

8/ 

8/ 

u/ 

15/ 

16/ 

16/ 

16/ 

16/ 

16/ 

18/ 

16/ 

18/ 

16/ 

12/ 

12/ 

12/ 

12/ 

/S 

/8 

/16 

/16 

A  6 

A6 

/16 

/16 

/16 

/20 

,/18 

/19 

/20 

/17 

/16 

/14 

/16 

Eniwetok 

8/ 

8/ 

6/ 

8/ 

8/ 

8/ 

8/ 

8/ 

7/ 

7/ 

8/ 

6/ 

5/ 

8/ 

8/ 

8/ 

8/ 

/S 

/8 

/6 

/8 

/8 

/8 

78 

/8 

/8 

78 

79 

/8 

/8 

78 

/8 

/8 

/8 

Kwmjalein 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

-■  / 
*LHf 

39/ 

20/ 

24/ 

24/ 

22/ 

24/ 

24/ 

24/ 

24/ 

/24 

/24 

724 

/24 

724 

/24 

/24 

/2A 

/19 

/20 

/24 

/24 

/24 

725 

/24 

/24 

/24 

Johnston  Is. 

16/ 

16/ 

i6/ 

16/ 

16/ 

13/ 

12/ 

8/ 

0/ 

0/ 

2/ 

3/ 

2/ 

1/, 

0/ 

0/ 

0/ 

716 

716 

716 

716 

/16 

/16 

/12 

/12 

/6 

/ 4 

/6 

/12 

/18 

/  17 

716 

/16 

/lb 

Sidney 


Canton  la. 

Hux&i,  Fiji 

U. 


Ccinml cation  Capability  for  the  day  of  and  pert  of  the  day  after  the  Orange  nuclear  shot 
of  Circuit  Path®  which  have  one  terminal  In  Honolulu. 

Numerator  la  in  unlta  of  quarter-houra  of  successful  circuit  comnunieationfl  over  a  period 
of  one  hour. 

Denominator  la  in  unite  of  circuit  quarter-houra  of  transmitter  radiations  over  a  period  of 
ooe  hour. 

Z  tine  ia  given  for  center  of  hourly  period. 
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Table  III  Continued  Z  time 

Circuits  between 
Honolulu  and _ 


1330 

O 

o 

1430 

1500 

1530 

1600 

1630 

1700 

1730 

iaoo 

1830 

1900 

1930 

2000 

2030 

2100 

2130 

Los  Alamos 

2/ 

5/ 

6/ 

3/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

6/ 

8/ 

/8 

/8 

/a 

/a 

/a 

/a 

/a 

/a 

/a 

/a 

/8 

/a 

/8 

/a 

/8 

/a 

/a 

Washington, 

6/ 

5/ 

4/ 

2/ 

0/ 

0/ 

2/ 

4/ 

4/ 

4/ 

4/ 

4/ 

4/ 

6/ 

8/ 

a/ 

8/ 

D.  C. 

/12 

/II 

/9 

/a 

/a 

/8 

/9 

/5 

/ft 

/ft 

/8 

/d 

/8 

/8 

/8 

/a 

/8 

San  Fran¬ 

51/ 

49/ 

47/ 

44/ 

48/ 

38/ 

28/ 

33/ 

44/ 

44/ 

38/ 

35/ 

40/ 

44/ 

52/ 

52/ 

58/ 

cisco 

M 

/50 

/52 

As 

/64 

/43 

/50 

/60 

/66 

/71 

/82 

/79 

/78 

/'78 

/86 

/88 

/88 

Anchorage 

6/ 

8/ 

8/ 

6/ 

n  / 

'/ 

8/ 

5/ 

3/ 

5/ 

4/ 

6/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

/a 

/a 

/a 

/a 

/a 

/8 

/10 

/9 

/9 

A3 

/1 6 

A  6 

/16 

/16 

/16 

/■I  6 

/16 

Ad&k 

9/ 

12/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

1.6/ 

16/ 

1.6/ 

167 

16/ 

16/ 

16/ 

16/ 

/16 

/16 

/16 

/1 6 

/16 

/lb 

/If. 

/16 

/l6 

/16 

/  16 

/lb 

/lb 

/16 

Mi 

0/ 

2/ 

1/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

7l2 

/12 

/12 

/12 

/l2 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

/12 

7l2 

/12 

/12 

/12 

Tokyo 

44/ 

93/ 

47/ 

48/ 

51/ 

50/ 

36/ 

32/ 

27/ 

16/ 

8/ 

2/ 

0/ 

0/ 

6/ 

11/ 

12/ 

A8 

/42 

M 

h  2 

/56 

AS 

/59 

/69 

/83 

/04 

/75 

/a 3 

/Vi 

/72 

/VI 

/68 

Okinawa 

IV 

15/ 

16/ 

15/ 

15/ 

13/ 

13/ 

14/ 

11/ 

7/ 

6/ 

4/ 

4/ 

5/ 

4/ 

2/ 

5/ 

/16 

7l0 

/16 

/1 6 

/16 

/16 

/15 

/16 

/16 

/ 16 

/16 

A6 

A  6 

/16 

/16 

A  6 

/16 

Formosa 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/  . 

0/ 

0/ 

0/ 

Ao 

/40 

/40 

/40 

Ao 

An 

Ao 

/40 

/40 

Ao 

Ao 

Ao 

Ao 

/32 

/24 

/24 

A  4 

ifcnils 

12/ 

12/ 

10/ 

17/ 

;  i . 

in/ 

it/ 

12/ 

12  7 

14/ 

10/ 

u/ 

3  <"l  / 

10/ 

10/ 

16/ 

/12 

/12 

/12 

/12 

1x2 

/n 

/13 

/12 

/ 14 

7l5 

/22 

/28 

'h& 

/2? 

/24 

/27 

/28 

Wake 

12/ 

12/ 

12/ 

12/ 

12/ 

6/ 

2/ 

4/ 

2/ 

0/ 

2/ 

4/ 

2/ 

1/ 

V 

7/ 

/12 

/12 

/12 

/12 

/12 

/6 

/2 

/ 4 

/2 

/2 

A 

/4 

/« 

/12 

/12 

/12 

Quam 

15/ 

11/ 

16/ 

16/ 

16/ 

16/ 

17/ 

16/ 

u/ 

12/ 

8/ 

8/ 

4/ 

0/ 

2/ 

9/ 

9/ 

/16 

/16 

/16 

/16 

/16 

/lb 

/19 

/20 

/17 

/16 

Av 

A  6 

/16 

/14 

A  7 

A  7 

/1 7 

Eniwctok 

a/ 

8/ 

8/ 

8/ 

8/ 

7/ 

5/ 

5/ 

3/ 

0/ 

0/ 

0/ 

0/ 

0/ 

J/ 

0/ 

3/ 

/a 

/8 

/a 

/a 

/8 

/a 

/a 

/9 

/9 

/l 

/'ll 

/9 

/H 

/9 

/8 

/a 

/9 

Kwajeleln 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

24/ 

22/ 

16/ 

8/ 

2/ 

2/ 

2/ 

1/ 

5/ 

h.A 

/24 

/24 

/24 

/?4 

/?4 

/24 

/24 

/24 

/24 

/1 9 

/12 

/a 

/o 

/« 

/10 

/12 

Johnston  Iu. 

0/ 

3/ 

8/ 

10/ 

7/ 

8/ 

8/ 

5/ 

4/ 

1/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

/lb 

/lb 

/16 

/16 

/16 

/16 

/lb 

/lb 

/16 

/lb 

/lb 

/  io 

/16 

/16 

/lb 

/lb 

/It 

Sidney 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

/12 

/24 

/24 

/2  4 

/24 

/24 

/24 

/24 

/24 

Canton  Is. 

6/ 

14/ 

13/ 

11/ 

7/ 

4/ 

0/ 

0/ 

0/ 

/« 

/>  / 

/  »•'' 

/It 

/  lb 

/It 

Ao 

At! 

/16 

Kandi,  Fiji 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

<y 

0/ 

0/ 

0/ 

Is. 

/6 

/12 

/12 

/1 6 

/20 

.'20 

/20 

/20 

/20 

Ao 

Ao 
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Table  III  Continues  ;?  August  i  >58  13  August  1958 

Circuit a  between 
Honolulu  and 

2200  2230  2300  2330  0000  0100  0200  0300  0400  0500  0600  0700  0800  0900  1000  1100  1200 


Lea  Al Siena 

6/  8/  8/ 

/s  M  /& 

X 

X 

X 

% 

/8 

XXX 

X 

X 

X 

8/ 

/s 

X 

% 

Washington, 

D.  C. 

8/  7/  8/ 

/&  /8  /lO 

12/ 

/'IP 

X 

X 

«/ 

/8 

%  %  % 

X 

X 

X 

X 

X 

% 

San  Frmnaieco 

56/  60/  68/ 

/«8  /88  /88 

% 

62  / 

/64 

52/ 

/56 

40/ 

/54 

52/  44/  41/ 
/56  /56  /5t> 

% 

31/ 

/46 

48/ 

/5J 

48/ 

/55 

44/ 

/48 

7„ 

Anoftorage 

8/  8/  8/ 
/12  /8  /8 

% 

% 

8/ 

/8 

X 

XXX 

X 

X 

X 

X 

X 

% 

Adak 

16/  16/  16/ 
/l6  /l6  /l6 

!6/ 

/lfe 

iy 

/l2 

X 

X 

XXX 

X 

X 

X 

X 

5/ 

/8 

6/ 

/8 

Midway 

%  %  & 

& 

/a 

Tokyo 

11/  11/  10/ 

/68  /68  /b4 

% 

% 

% 

14/  14/  16/ 
/l6  /l6  /l6 

% 

% 

% 

16/ 

/16 

16/ 

/16 

X 

Okinawa 

X.  Xt  X* 

& 

Xb 

U/ 

/16 

10/ 

/16 

12/  It/  16/ 
/16  /lb  /lb 

16/ 

/16 

% 

16/ 

/16 

W 

/lfc 

16/ 

/16 

Fom3»e 

0/  0/  0/ 
/24  /24  /?4 

0/ 

/24 

0/ 

/20 

X6 

Xs 

0/  3/  12/ 

/l6  /to  /l(> 

12/ 

/lb 

12/ 

/18 

16/ 

/16 

i64 

/16 

16/ 

/16 

16/. 

/lb 

Manila 

16/  16/  16/ 

16/ 

15/ 

«/ 

a/ 

4/  V 

7/ 

4/ 

6/ 

a/ 

a/ 

/  / 

/2S  An  /30 

/Prt 

A  ft 

/s 

t* 

/  ** 

/;  7i 

/2 

/6 

/a 

/« 

Ze 

7? 

Wake 

12/  8/  3/ 

/l2  /12  /l2 

X 

0/ 

/2 

Ouaa 

12/  11/  4/ 
/l6  /l6  /l4 

Xu 

Xo 

X 

% 

XXX 

X 

V 

/« 

X 

X 

% 

X 

Iniwetok 

5/  4/  2/ 

/9  /lO  /I  t 

X 

2/ 

,« 

X 

% 

8/  8/  8/ 

/«  /8  /8 

X 

8/ 

/e 

X 

X 

% 

X 

Kwajaleln 

8/  6/  3/ 

/l6  /l2  /lO 

X 

0/ 

/« 

X 

X 

XXX 

X 

X 

X 

X 

% 

X 

Johnston  Is. 

0/  0/  0/ 
/l6  /l6  /l6 

Xo 

0/ 
/!  6 

Zb 

% 

13/  11/  8/ 
/lb  /l6  /l6 

Xo 

% 

% 

16/ 

/16 

% 

% 

Sidney  0/  0/  0/  0/  0/  0/  0/  0/ 

/a;  M  M  M  /n  /i2  /i2  /3 


Canton  I* .  0/  0/  0/  0/  0/ 

/16  /16  /16  /16  /16 

Henll,  FIJI  0/  0/  0/  0/  0/ 

I*.  /20  /20  /20  /20  /20 
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Circuits  between 


12  August  1958 
7.  time 


cooo 

0100 

0200 

0300 

0400  0500 

0600 

0700  0800 

0900 

1000 

1010 

lioc 

1130 

1200 

1230 

1300 

Ft  Sam 

8/ 

V 

4/ 

8/ 

7/ 

8/ 

4/ 

5/ 

«/' 

7/ 

7  4 

6/ 

4, 

4/ 

4/ 

4/ 

4/ 

Houston 

/« 

/8 

/8 

/8 

/8 

/8 

/  8 

/8 

/8 

/8 

,  8 

/8 

/8 

/8 

/8 

/8 

/8 

Waahington, 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

0/ 

6/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

7/ 

5/ 

5/ 

D.  C. 

/8 

/8 

/8 

/8 

/8 

/a 

/8 

/« 

/8 

/« 

/8 

/8 

A- 

/8 

/S 

/8 

/8 

Chicago 

8/ 

8/ 

8/ 

6/ 

8/ 

8/ 

6/ 

8/ 

8/ 

6/ 

4/ 

4/' 

4/ 

4/ 

4/ 

4/ 

4/ 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/a 

/8 

/t> 

/6 

/8 

/7 

/7 

/8 

Seattle 

16/ 

16/ 

16/ 

16/ 

16/ 

8/ 

12/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

/16 

/16 

/16 

/16 

/16  /9 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/lb 

/16 

/16 

Anchorage 

10/ 

16/ 

16/ 

15/ 

12/ 

14/ 

16/ 

18/ 

17/ 

17/ 

19/ 

19/ 

16/ 

18/ 

20/ 

20/ 

20/ 

/10 

/1 6 

/16 

/16 

/16 

/K 

/18 

/20 

/20 

/2 1 

✓'20 

/?0 

/20 

/20 

/20 

/?0 

/?0 

Korea 

2/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

A 

/9 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

Hongkong 

5/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

/5 

/8 

/8 

/8 

/8 

/8 

/3 

Formona 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

/8 

,/8 

/8 

/8 

/8 

/8 

/8 

Tokyo 

u/ 

16/ 

16/ 

16/ 

16/ 

14/ 

14/ 

28/ 

42/ 

47/ 

48/ 

45/ 

42/ 

39/ 

A2 

37/ 

36/ 

36/ 

/H 

/16 

/16 

/16 

/16 

/16 

/16 

/28 

/42 

/50 

/48 

/45 

/44 

Ao 

/40 

/40 

Okinawa 

?/ 

4/ 

10/ 

8/ 

8/ 

8/ 

4/ 

A 

/8 

/10  /8 

/8 

/8 

/4 

Manila 

S' 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

!2/ 

20/ 

23/ 

16/ 

18/ 

20/ 

20/ 

20/ 

20/ 

20/ 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/ 12 

/20 

/23 

/19 

/19 

/20 

/20 

/20 

/20 

/20 

Bandung 

8/ 

8/ 

8/ 

/8 

/8 

/8 

Gums 

5/ 

10/ 

12/ 

12/ 

13/ 

15/ 

16/ 

12/ 

8/ 

8/ 

/8 

/7 

/H. 

/16 

/16 

/  16 

A  6 

/'l  6 

/12  /3 

Shanghai 

Sidney 

4/ 

8/ 

8/ 

6/ 

6/ 

8/ 

8/ 

8/ 

«/ 

3/ 

A 

/8 

/a 

/8 

/a 

/* 

/8 

/8 

,/fi 

/8 

Singapore 


Wellington 

Cunaiuniciition  Capability  for  the  day  of  and  part  of  the  day  after  the  Orange  nuclear  «hot 
of  Circuit  Pathu  which  have  one  terminal  in  San  Francisco. 


Numerator  in  In  units  of  quarter -hour  u  of  miceetmful  circuit  euGsnun l cations  over  a  period  of 
one  hour. 


Denuainator  in  in  unite  of  circuit  quarter-hours  of  tranrimitter  rfidiationn  over  a  period 
of  one  hour. 


Z  tiae  1b  given  for  center  of  hourly  period. 
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Table  IV  Continued  £  time 

Circuits  between 
Saa  Fracclsco  and 


1330 

1400 

1430  1500  1530 

1600 

1630  1700 

1730 

1800 

1830  1900 

1930  2000  2030 

2100  2130 

Ft  Sam 

6/ 

a/ 

8/ 

8/ 

8/ 

9/ 

9/ 

8/ 

7/ 

4/ 

6/ 

8/ 

8/ 

6/  5/ 

/8  /8 

5/ 

7/ 

Houston 

/a 

/8 

/8 

/8 

/8 

/9 

/9 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

Washington, 

8/ 

8/ 

9/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

6/ 

7/ 

8/ 

8/ 

8/  8/ 

8/ 

8/ 

D.  C. 

/8 

/8 

/10 

/10 

/9 

/8 

/8 

/a 

/8 

/8 

/8 

/8 

/8 

/8  /8 

/a 

/8 

Chicago 

5/ 

7/ 

8/ 

7/ 

5/ 

4/ 

4/ 

4/ 

4/ 

4/ 

7/ 

8/ 

8/ 

8/  6/ 

2/ 

0/ 

/8 

/a 

/8 

/8 

/8 

/8 

/8 

/a 

/8 

/8 

/8 

/8 

/8 

/8  /8 

/'a 

/8 

Seattle 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

/16 

16/ 

16/ 

16/ 

16/  16/  16/ 
/16  /16  /16 

16/ 

/16 

A6 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/lb 

/16 

/16 

/16 

Anchorage 

20/ 

/20 

17/ 

15/ 

15/ 

15/ 

16/ 

16/ 

U/ 

/16 

12/ 

12/ 

!3/ 

A  6 

13/ 

16/ 

15/  16/ 
/15  /l6 

20/ 

20/ 

/20 

/20 

/20 

/16 

/16 

/16 

/l  6 

A  6 

/16 

/16 

/20 

/20 

Korea 

X 

4/ 

/8 

% 

8/ 

/8 

X 

8/ 

/8 

%' 

6/  6/ 

/8  /8 

8/ 

/8 

X 

Hongkong 

8/ 

4/ 

/8 

A 

Formosa 

8/ 

4/ 

2/ 

/m 

/O 

A 

/2 

Tokyo 

37/ 

AO 

42/ 

/43 

44/ 

/44 

42/  40/ 
/42  /40 

39/ 

/39 

40/ 

/40 

36/ 

/36 

35/ 

/35 

29/ 

/35 

24/ 

/36 

25/  32/  35/  37/ 
/36  /36  /35  /37 

35/ 

/35 

33/ 

/33 

Manila 

20/ 

/20 

2Q/ 

20/ 

20/ 

/20 

20/- 

/20 

20/ 

20/ 

/20 

20/ 

20/ 

19/ 

14/ 

12/ 

12/ 

16/  20/ 

19/ 

16/ 

720 

/20 

/20 

/20 

,/po 

/19 

/K 

/12 

/12 

/16  /20 

/19 

/16 

Bandung 

8/ 

8/ 

V 

/8 

/8 

/7 

Guam 

7/ 

4/ 

4/ 

V 

4/ 

4/ 

,  t 

M/ 

6/ 

8/ 

/8 

6/ 

6/ 

2/ 

0/ 

0/  0/ 

4/ 

7/ 

/9 

/3 

/8 

/8 

/8 

/V 

/8 

/8 

/8 

/e 

/S 

/8 

/8  /8 

/l2 

/1 5 

Shanghai 

Sidney 

6/ 

6/ 

6/ 

3/ 

1/ 

0/ 

0/ 

0/ 

/8 

/« 

/8 

/6 

/2 

A 

/8 

/8 

Sirigajjore 

2/ 

3/ 

5/ 

8/ 

6/ 

2/ 

/4 

/) 

/6 

/ O 

/  V 

/6 

/2 

Wellington 

4/ 

8/ 

8/ 

8/ 

4/ 

A 

/8 

/8 

/8 

/  4 

27t 
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Table  TV  Continued 
Circuits  between 
San  francleco  and 


2200 

2230 

2300 

2330 

0300 

OiCn 

0200 

0300 

'J^OO 

0500 

0600 

G70C 

0800 

0*30 

.1000 

1100 

Ft  Sam 

8/ 

/ 

4/ 

5/ 

8/ 

v/ 

8/ 

8/ 

4/ 

8/ 

3/ 

8/ 

8/ 

8/ 

8/ 

8/ 

Houston 

/« 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/a 

/B 

/8 

/8 

/8 

/8 

/8 

Washington, 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

7/ 

7/ 

D.  C. 

/8 

/8 

/a 

/« 

/« 

/ft 

/S 

/« 

/8 

/6 

/a 

/a 

/a 

/8 

/8 

/« 

Chicago 

4/ 

«/ 

V 

8/ 

8/ 

8/ 

8/ 

6/ 

8/ 

8/ 

7/ 

8/ 

6/ 

6/ 

7/ 

6/ 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/8 

/a 

/3 

/a 

/8 

/8 

Seattle 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

16/ 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/16 

/1 6 

/16 

/16 

Anchorage 

20/ 

20/ 

19/ 

17/ 

14/ 

12/ 

9/ 

12/ 

16/ 

13/ 

10/ 

10/ 

12/ 

12/ 

12/ 

12/ 

/po 

/20 

/19 

/  1* 

/  *-*♦ 

/ifc 

/lb 

/io 

/'lb 

/14 

/12 

/12 

/12 

/12 

/12 

/12 

Korea 

«/ 

8/ 

8/ 

7/ 

4/ 

4/ 

8/ 

8/ 

6/ 

8/ 

6/ 

8/ 

6/ 

8/ 

8/ 

8/ 

/8 

/8 

/3 

/8 

/8 

/8 

/a 

/8 

/8 

/8 

/8 

/B 

/8 

/8 

/S 

/8 

Hongkong 

4/ 

8/ 

8/ 

8/ 

6/ 

8/ 

7/ 

/8 

/3 

/8 

/8 

/6 

/8 

/« 

Formosa 

4/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

4/ 

4/ 

8/ 

8/ 

/4 

/« 

/8 

/8 

/8 

/8 

/8 

/A 

/A 

/8 

Tokyo 

32/ 

32/ 

34/ 

44/ 

28/ 

46/ 

47/ 

46/ 

48/ 

/.&/ 

48/ 

45/ 

34/ 

30/ 

32/ 

29/ 

/32 

/32 

/34 

/44 

/28 

/48 

/48 

/ab 

/ab 

'/AB 

/48 

/46 

/38 

/30 

/32 

/34 

oy 

V 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

8/ 

7/ 

7/ 

7/ 

6/ 

6/ 

8/ 

/  * 

/*. 

/6 

/a 

A 

/8 

/8 

/8 

/8 

/8 

/8 

/'8 

/s 

/8 

/8 

UaniU 

22/ 

26/ 

28/ 

28/ 

24/ 

20/ 

20/ 

20/ 

20/ 

20/ 

18/ 

18/ 

14/ 

8/ 

8/ 

8/ 

/22 

/28 

/28 

/28 

/24 

/20 

/20 

/20 

/20 

/20 

/20 

/18 

/14  /8 

/B 

/B 

Bandiuig 

Guam 

8/ 

8/ 

7/ 

V 

9/ 

16/ 

12/ 

12/ 

12/ 

W 

14.'/ 

10/ 

8/ 

9/ 

10/ 

12/ 

7l  6 

/16 

/lb 

/'lb 

/16 

/'lb 

/16 

/  1.6 

/12 

/l  2 

/lb 

/ 14 

/16 

/l5 

/lb 

/16 

Shanghai 

4/ 

8/ 

4/ 

/A 

/e 

/4 

Sidney 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

0/ 

4/ 

8/ 

6/ 

6/ 

8/ 

8/ 

8/ 

8/ 

/8 

7b 

/8 

/8 

/« 

/8 

/8 

/B 

/« 

/a 

/B 

/8 

_/8 

/« 

/8 

/8 

Singapore 

Wellington 

0/ 

0/ 

8/ 

»/ 

i  A 

/8 

/« 

/V 

■jevuci 
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KEYS  TO  FREQUENCY  UTILIZATION  BAR  CHARTS  OF  COMBINED 
CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 


Circuit  Experience: 


Circuit 


Passed . 
Failed 


KEY  B 


Bare  are  plotted  only  for  periods  of  fnsco.Rssful  reception  or  for 
outages  definitely  attributed  to  propagation  conditions.  All  other 
types  of  interruptions  or  a  lack  of  reported  data  result  in  the  omission 
of  the  bar.  Length  of  the  bar  corresponds  to  the  duration  of  circuit 
condition.  Arrowheads  on  bars  indicate  direction  of  traffic  flow;  for 
example,  arrows  directed  to  the  left  signify  reception  by  the  first 
terminal  mentioned  on  the  chart  heading . 


Data  Identification  Code: 

Receiving  Agency 
A  =  ACAH 
B  =  AT&T 
C  =  US  NAVY 
D  =  CAA 
E  =  AACS 

F  =  CIA  (monitoring) 

G  *  RCA 

H  -  Mackay  Radio 
i  »  Globe  Radio 
j  =  AVGO 


Type  of  Service 

1  =  Single  Side  Band 

2  =  Speech 

3  =  CS  RTT 

4  =  MUX  4-ch 

7  =  2ch  RTT 

8  =  Aggregate  Signal 

Strength  Recording 


User's  Designation 

(1)  -  Circuit  Hi 

(2)  =  Circuit  H2 

(3)  =  Circuit  §3 

(4)  ■  Circuit  #4 


Example:  B  2  (3)  =  AT&T  Radiotelephone  Circuit  Number  3 


Frequency  Limi tat ions : 

'Predicted  Monthly  Median  of  (undisturbed)  Daily  Values 

MUF  Observed  Fg  MUF  from  Vertical  Incidence  Data 

n  ,  Observed  E  MUF  from  Vertical  Incidence  Data 
V  /  b 


LUF  - — ' - Observed  F  ,  from  Vertical  Incidence  Data 

min 


Notes: 

Predicted  Monthly  Median  Values  apply  to  30  day  period  centered  on 
test 

Observed  Vulues  apply  to  Date  of  chart 

Observed  Values  based  on  Vertical  Incidence  Data  taken  at  the  Maui 
Ionosphere  Station  located  in  the  Hawaiian  Inlands  communication 
Area 
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XV  A.  i'J  r  XXJV««£vJ£ 

EXPERIENCE, 


hoi  “.Alt  CHARTS  DEPICTING  CoMPAk (SON  of*'  CIRCUIT 
ENGINEERING  FACTORS  AND  FREQUENCY  LIMITATIONS 


Circuit  Experience: 


Circuit 


{Passed 
Failed 


KEY  C 


Bara  plotted  only  for  periods  of  successful  reception  or  of  outages 
definitely  attributed  to  propagation  conditions.  All  other  interruptions  or 
a  lack  of  reported  data  result  in  omission  of  the  bar.  Length  of  bar  cor¬ 
responds  to  duration  of  circuit  condition.  Arrowheads  on  bars  indicate 
direction  of  the  traffic  flow. 

Data  Identification  Code: 


Receiving  Agency  Type  of  Service 


A  =  ACAN 

1 

=  Single  S 

ide  Band 

E  =  AA CL 

3 

=  CS  RTT 

Engineering 

Factors 

Xmtr  Output 

Xmtr  Output 

Power  in  Kw 

Xmtg  Ant 

Rcvg  Ant 

Power  in  Kw 

Xmtg  Ant 

Re eg  Ant 

a 

4.0 

B 

C 

g 

18.0 

A 

A 

b 

2.0 

B 

C 

li 

10.0 

A 

A 

Q 

o  r\ 

B 

A 

1 

2.4 

A 

A 

d 

4.0 

A 

A 

J 

9.0 

A 

A 

e 

18.0 

A 

C 

k 

1.6 

A 

A 

f 

10.0 

A 

C 

m 

2.0 

A 

B 

Ail  antennas  are  standard  type  lihoroblcs. 

Example:  LUF  Ale  r  ACAN  circuit,  USB  service,  18,0  Kw  xmtr  output  power, 
xmtg  antenna,  type  A  Rhombic,  receiving  antenna,  type  C  Romblc 


Frequency  Limitations: 

S'  Predicted  Monthly  Med  ian  of  (undisturbed)  Dally  Values 

MUF  v  x  \_  Observed  Kp  MU F  from  Vertical  Incidence  Data 
.  -  Observed  Ra  MUF  from  Vertical  Incidence  Data 

Predicted  Monthly  Median  of  (undisturbed)  Daily  Values 
• — .  —  Observed  F-min  from  Vertical  Incidence  Data 


Notes:  iredicted  Monthly  Median  Values  apply  to  .30  day  ixu’Lod  centered  on 
test. 

Observed  Values  apply  to  data  of  chart. 

Observed  values  based  on  Vertical  Incidence  data  taken  at  Maui 
Ionosphere  .Station  located  in  the  Hawaiian  Islands  communication  area. 
Predicted  and  Observed  MUF  limitations  apply  to  nil  circuit  bars. 
Predicted  LUF  limitations  apply  to  circuit  bars  using  identical 
Identification  Code. 
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Figure  125 
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Figure  134 
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Summation  of  Successes  ancl  Failures 
Before  and  After  Shot  Time 
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0  a  ARMY  3IGNAL 

RADIO  PROPAGATION  AGENCY 


COMEINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 
For  Various  Circuit  Paths  Between 

* - Arrowheads  Indicate - ►Honolulu  Area 

Direction  of  Transmission 
Distance  4655  J4iles  7490  Km  „ 

Path  Illumination  Saa  B»  ^  aao 

— * - DAY-  NtGHT - * - NfGHT - NIGHT-  DAY - * - -  bAY- 


NIGHT- DAY- 


WREQOCNe'i  IN  HC/t 


mceucncr  m  nc/s 
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U  8  ARMY  SIGNAL 

RADIO  PRSr«(5ATION  AIIFNCV 
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U  S  ARMY  SIGNAL 

RADIO  PROPAGATION  AGENCY 


COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LEQTA.TIONS 
For  Various  Circuit  Paths  Between 

- Arrowheads  Indicate - - - *Ho: 

Direction  of  Transmission 
Distance  4655  Miles  7490  Km 
8  Path  Illumination  ***  Ks7 


Honolulu  Area 


Sae  Kay  B,  Paga  280 


MIGHT-  OAT 


t/9H  mi  Asaioexaj 


COMPARISON  OF  CIRCUIT  EXPERIENCE,  ENGINEERING  FACTORS  AiTO  FREQUENCY  LIMITATIONS 


Okinawa  Transmitting  to  Honolulu  Aroa 
Mstanee  4655  Mileu  7490  Km 

12  August  1958  S«®  Key  C,  F,g»  281 


CO  04 

08  12  1 

6  20 

00 

GCT 

figure  139 

300 
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frequency  m  mc/s 
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RADIO  PROPAGATION  AGENCY 
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Sussnetian  of  Successes  stud  Failures 
Before  and  After  Shot  Time 
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KEY  TO  COM3  IKK)  CIRCUIT  EXPERIENCE  CHARf 
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1.4  .  .  •>  >  »  ■  4.W.  J---.  .........  .. 

. .  .  j;*  U.  Mtlafsotcrv _ . 

Entry  of  wry  r?:*rs  to  >*."«  of  wuv'.-vwofui  reception.  Entry  of  Unsatisfactory  refers  to  periods  of 

reported  outage  definitely  attributed  to  propagation  conditions.  All  other  interruptions  or  reported  periods  result  In 
emission  of  entry. 

Arrowheads  of.  circuit  bars  iiviiea’.e  direction  of  traffic  flow.  Arrow  directed  ?c  Isft  signifies  rcceptlc>n  by  the  first 
terainal  sentioned  on  chart  heading. 

Length  of  Oar  corresponds  to  duration  of  circuit  condition. 

Data  t»tef»t?  floatior  code: 

Receiving  Agancy  Type  of  Service  User's  Designation 

A  z  ACAW  i  «  kACil  1  *  3E0  7  :  eh  KT7  (1)  r  Circuit  #1 

B  n  ATW  G  »  RCA  2  ■  Speech  (2)  z  Circuit  f.'  L*aupie:  b  c  ( j)  z  Ai^T  Radlotslephona 

C  :  UJi  Navy  H  =•  Macinsy  Radio  3  -  CS  RTT  (?)  :  Circuit  #?  Circuit  Nuabar  3 

l>  :  CAA  J  -  Globe  Radio  4  =  UTX  4-oh  (4)  =  Circuit  #4 

Frequency  Hesitation:  Predicted  lL>r,tMy  Medlar  UUF:  (applies  to  undisturbed  days  within  a  10  day  period  .-entered 

on  test ) 

KEY  TO  CIRCUIT  CAPABILITY  CHART 

Upper  llolid  Curve:  Capability  of  circuit  under  conditions  of  nultiple  parallel  relaying  in- frequency- hours  per  hour 
lower  Solid  Curve:  Capability  of  circuit  with  no  nerallv!  r*i*y»t>g  !>.  frequency- hmya  jv-r  ih-ui 
Dotted  Curve:  Total  frequency -hours  attempted  per  hour 


UJLTirur  PARALLEL  REMYIM2  AT  12002  BE7SEIN  HAS  A II  AMP  SAN  FRANCISCO  ON  l  AUGUST  1953 

Location  and  performance  of  relay  network  links.  KEY  TO  TERMINAL  LOCATIONS 


t.  «.  —  -  *• 

originate  at  Hawaii.  All  capabilities  and  ouitri  but  Iona  ars  in  irequen-*/  hours. 


SECRET 

303 


Figure  HI 
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INCREASED  CIRCUIT  CAPABILITIES 
FROM 

ASSUMPTION  OF  MULTIPLE  RELAYING 

1  August  1958  H»w*U - San  Fraanlaeo  303 


COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  LnOTATIOHS 


SECRET 

Elguro  142  jog 


KEY  TO  COSffilfffiD  CIRCUIT  EXPERIENCE  CHART 
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Circuit  Experience: 

d-  » Satisfactory.. 

Reception  Unm„,r,f„r„ 


nr  Sit'.ruotwv  refer.  to  i*. !-!«  of  reported  eucceeefj!  reception.  Reitry  of  <h»*tln!»otnry  refers  to 

C.;rIto»od  to  IWF-^-  AH  other  interruption*  or  unrewrtei  periods  reau.t  in 

“l"‘m*iSS«  circuit  Ure  indicate  direction  of  tr.fflo  floe.  Arm.  directed  to  left  »!Snifi.»  reception  Py  the  first 
terminal  wntioned  on  chert  MedlnE* 

Length  of  bar  corresponds  to  duration  of  circuit  condition. 


Pet*  Identification  Code: 

Receiving  Ageno.y  V>T®  vf  Service 

A  Z  AC AN  E  =  AACS  l  =  S^3  7  *  ?  ch  HTT 

B  s  ATAT  0  5  ftGA  1  •  Specs* 

C  ■  1/3  NAVY  H  s  Mackey  Kadlo  3  r  C5  RTT 

D  »  CAA  I  -  Olobe  Radio  4  *  MUX  4-ch 

Frequency  limitation:  Predicted  Monthly  IfcJian  WFi* 

KEY  TO  CIRCUIT  CAPABILITY  CHART 


User’s  Designation 
Ml-  Circuit  A1 
{/)  *  Circuit  *2  Example:  B  S  (3)  =  ATAT  Radiotelephono 

(3)  =  Circuit  #3  Circuit  Nuflber  ) 

(4)  j:  Circuit  #4 


'(applied  to  undisturbed  days  within  a  10  day  jwrl«xl  centered  on 
test) 


Upper  Solid  Curve:  Capability  of  circuit  under  condition*  of  ailKpl*  I*n«Ue l  relay  in  frequency- hxira  par  hour 
Lower  Solid  Curve;  Capability  ;.f  circuit  *itfc  r.o  parallel  Ujr  in  Yrequenoy-hour*  per  hour 
Dotted  Curve:  Tots?,  freciuenoy-htn.'i'fl  attempted  per  hour 


itiLTIPUE  PAUUSL  KUAflM  AT  12002  BlTettN  tftHIU  A.®  UA«  WAIIJIJGO  OH  1  AUGUST  W 
Location  and  performance  of  relay  network  links. 


KEY  TV  TERMINAL  I /VAT  TONS 
ANCHORAGE 
U.  FUHUUA 
y/.  GUAM 
19.  HAWAII 
*1.  MANILA 
69.  OKINAWA 
R(>.  .NAN  FRANCISCO 
0?.  SEOUL 
*7.  I'UTUJL 
<>l.  TOKYO 


3**lsy  isettiork  dia^fraJu  v)*o«rin#  contribution*  of  individual  links. 

Numbered  arrowu  indicate  direction  and  ee^citude  of  Individual  contributions  to 
originate  at  ttudla.  Ail  capabilities  and  contribution*  *r«  in  frequency  hour* 


eiayliut  when  ail  traffic  is  assumed  to 
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INCREASED  CIRCUIT  CAP ABk  :*'LL 
ASSUMPTION  OF  MULTIPLE  RELAYING 

1  August  1958  Uuiila - San  Francisco  Kay  on  Page  305 

CUKBItffiD  C1HCUIT  EXPERIENCE  VS  FREQUENCY  LIMITATIONS 


Greenwion  Mean  'Time 


Circuit  Capability 


SucceeelV.l  Direct  plus  Relayed 


0 
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INCREASED  CIRCUIT  CAPABILITIES 
FROM 

ASSUMPTION  OF  MULTIPLE  RELAYING 


1  August  1958  Guam - «*J  on  Png*  307 

COMBINED  CIRCUIT  EXPERIENCE  VS  FREQUENCY  IMITATIONS 


KEY  It)  COHBJNED  CIRCUIT  KXFK8 IfcTNCK  CHART 
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Circuit  Experience; 


Reception 


Satisfactory.  . 
Unsa ti f W'-tory, 


Entry  or  Saticfactory  refera  to  perlodn  of  repcrtnd  p-.iccennful  reception.  Entry  of  Unr^tlnfaotory  refers  to  periods  of 
reported  outage  definitely  attributed  to  propagation  randi lions.  Ail  other  Interruptions  or  draper ted  pcrlsin  -result  in 
emission  of  entry. 

Arrowhead::  on  «'lrcilt  *+rn  Iiidicate  direction  of  traffic  flow.  Arrow  directed  to  left  signifies  reception  by  the 
terminal  mentioned  on  chert  heading. 

Length  of  bar  correrrpor.dr?  to  duration  of  circuit  condition. 


Data  Identification  Code: 

Receiving  Agency 
A  «  ACAN  E  *  AACG 

D  =  AT67  0  =  KCA 

C  ■  US  NAVY  H  =  lUekay  Radio 

D  =  CAA  is  Globe  Radio 


Type  or  Service 

*7  s  >  »*>  ijv** 

Speech 
U)»X  4 -eh 


User's  designation 

(1)  =  Circuit  n 

(2)  =  Circuit  « 

( '<)  =  Circuit  W1 
(4)  =  Circuit  #4 


Example:  P  ?  (3) 


ATM  Radio¬ 
telephone 
circuit  Huaiber  3 


Frequency  1  ici  tat  ion:  Predicted  Monthly  Medlar.  (applies  to  undisturbed  dayo  elthin  a  <0  day  period  centered  on 

tent) 


KKST  TO  CIRCUIT  CAJAUILITY  CHART 

Upper  Solid  Curve:  Capability  of  circuit  under  •'•Ojvtl  tiofiit  Uf  suit  I  pie  parallel  relay  in  frequency -hours  per  hour 
Loser  Solid  Curve:  Capability  or  circuit  with  no  parallel  relay  In  frequency-hours  P*r  hour 
Potted  Curve:  Total  frequency-hour:)  atteapted  per  hour 

KEV  TO  TERMINAL  WXATIOK 
2.  ANCHORAGE 
32,  FOflttiA 
3?.  GUAM 
39.  HAWAII 

*9.  OKINAWA 
*G.  SAN  FRANCISCO 
87.  SEATTLE 
93.  TOKYO 
97.  WASHING  TOM 

Relay  network  diagram  u  towing  cor trl bat  Ions  of  Individual  links. 

Vuabered  arrows  Indicate  direction  and  aagnitude  of  Individual  contribution:?  to  relaying  when  all  traffic  i:i  aosused  to 
originate  at  Umila,  All  capabilities*  and  contrl  but  Ions  are  in  frwquen  -y  hours. 


WlTIMJl  PARALLEL  RK LAYING  AT  19C&I  BETWEEN  HAWAII  AN!'  SAN  FRANCISCO  ON  12  AUGUST  19W 
Lcvetion  and  perfonauicw  of  relay  network  link:). 

S 
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Fraqueacy-aoirrii  por  Hour  Frequency  in  Mc/s 
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INCREASED  CIRCUIT  CAPABILITIES 
FROM 

ASSUMPTION  OF  MULTIPLE  RELAYING 

12  August  1958  Ha*aii - San  Francisco  Kay  on  Pag*  309 


CO*eiNED  CIRCUIT  EXPERIENCE  Vn  FREQUENCY  LIMITATIONS 
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no 


figure  148 


Fnscji&ency-boiira  per  Hour 
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KEY  10  C<jU91NhD  CIRCUIT  HFZRIHiCe  CHART 
Circuit  Experience: 

.'Jut  i  o  factory . . . 

i.  -  w*  4 1  i : ;  f a  <:  tory _ 

Entry  of  Satisfactory  ref err.  to  period:!  of  reported  successful  reception.  Entry  of  unsatisfactory  refero  to  periods  or 
reported  Outage  ueriniteiy  attributed  io  prop*  gat Ion  ''ondi tion.o.  All  othe**  interrupt ions  or  unrenorttd  periods  result  In 
oclftjion  of  entry. 

Arrowhead  on  circuit  ta^n  Indicate  direction  of  traffic  flow.  Arrow  directed  to  left  signified  reception  by  the  first 
teralnal  mentioned  on  chart  holding. 

Length  of  bar  correspond:;  to  duration  of  circuit  condition. 

Data  Identification  Code: 

Receiving  Agency  Type  of  Service  Uner’h  I'd;  Ignat  Ion 

A  -  ACAN  E  -  AACS  1  =  .‘Wll  7  •*  eh  KIT  (l)  -  Circuit  *1 

S  *  ATiT  0  -  7-CA  ?.  =  ojiwcou  (.;)  -  circuit  eg  Maopiej  \\  i  f)  a  A  WT  Had  10- 

C  *  US  NAVY  H  -  Hackay  Radio  3  =  CS  RTT  (  *)  -  Circuit  #3  telephone 

I>  =  CAA  I  -  Globe  Radio  4  s  MUX  4-ch  (/.)  -  Circuit  *4  Circuit  Number 

frequency  limitation:  Predicted  UontMy  Median  tro-' '  (applies  to  undlnturl-ed  days  within  a  <0  day  period  centered  on 

teat) 

KEY  TO  CIRCUIT  CAPABILITY  CHART 

Upper  Soli 6  Cur/e:  Capability  of  circuit  under  conditions  of  nultlple  parallel  re-lay  in  frequeney-hourfl  per  hour 
Loi'ar  Solid  Cur*'*?  Capability  of  circuit  with  no  parallel  relay  In  frequer.sy-hotira  per  hour 
Potted  Curve:  Total  frequency-lioury  attempted  per  iiqur 


MULTIPLE  PARALLEL  RELAY  I  Nil  AT  iOOU*  BETWEEN  U"A.M  AM*  HAWAII  I'H  1.'  AiV.'t-T  l«v| 
Location  aivi  performance  of  relay  network  links. 


KEY  TP  TERMINAL  UKAttOKft 


am;w>raive 

FCRKV3A 

GUAM 

HAWAII 


OKINAWA 

SAN  FRANCISCO 

SEATTLE 

TOKYO 

WASHINGTON 


Relay  :<«twork  d lag raw  Browing  contributions  of  individual  Urdu. 

KSustered  arrow*  indicate  direction  and  magnitude  of  individual  ror.tr  1  \  ut  lone  to  relaying  when  all  traffic  iu  assumed  to 
originate  at  Manila.  All  rgpahllitioi;  and  contributions  are  In  frequency  liourn. 
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FOR:  Cy  9A  -  Hr.  John  Jackson 

Cy  10A  -  Lt  CoHonel  Francis  T.  Bradley 
Cy  11A  -  Dr.  Wr  W.  Hammerschmidt 
Cy  12A  -  Dr.  H.  R.  Skifter 

Director,  Weapons  Systems  Evaluation  Group,  Washington  25,  D.  C.  (1*  cys) 
FOR:  Cy  13A  -  Hr.  Loren  A.  Benson 
Cy  1UA  -  Dr.  Ervin  H.  Bramhall 
Cy  15A  -  Dr.  Robert  Schwartz 
Cy  16A  -  Dr.  Joseph  M.  Clifford 

Assistant  Chief  of  Staff,  Intelligence,  Department  of  the  Army, 
Washington  25,  D,  C„,  ATTN:  Lt  Colonel  Dale  L.  Morgan  (Cy  17A) 

Chief  of  Research  and  Development,  Department  of  the  Army,  Washington 
25,  D.  C.,  ATTN:  Lt,  Colonel  J.  D.  Servis  (Cy  18A) 

Chief  of  Research  and  Development,  Department  of  the  Army,  Washington 
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Virginia  (Cy  U3A) 
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Texas,  ATTN:  Capt  Chester  I.  Peterson  (Cy  UliA) 
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ATTN:  ATBG-DG  (Cy  U7A) 
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Jersey  (Cy  62A) 

Commanding  General,  USA  Electronic  Proving  Ground,  Fort  Huachuca, 

Arizona,  ATTN:  Technical  Library  (Cy  63A) 

Commanding  General,  USA  Combat  Surveillance  Agency,  112U  N.  Highland 
Street,  Arlington,  Virginia  (Cy  6UA) 

Commanding  Officer,  U.  S.  Amy  Radio  Propagation  Agency,  Fort  Monmouth, 

Ke*s  Jersey,  ATTH:  Hr.  Fred  Dickson  (Cy  65 A) 

Commanding  Officer,  U.  S.  Army  Signal  Research  and  Development  Labora¬ 
tory,  Fort  Monmouth,  New  Jersey,  ATTNi  Mr.  Henry  P.  Hutchinson  (Cy  66a) 
Comnanding  Officer,  USA  Signal  RAD  Laboratory,  Fort  Monmouth,  New 
Jersey,  ATTN:  Tech  Doc  Ctr,  Evans  Area  (Cy  67A) 

Director,  Operations  Research  Office,  Johns  Hopkins  University,  6935 
Arlington  Road,  Bethesda  lh,  Marvland  (Cy  68a) 

Chief  of  Naval  Operations,  Navy  Department,  Washington  25,  D,  C. 

ATTN:  0P-O3BG  (Cy  6?A) 

Chief  of  Naval  Operations,  Navy  Department,  Washington  25,  D.  C., 

ATTN:  Op  36  (Cy  70A) 

Chief  of  Naval  Operations,  Navy  Department,  Washington  25,  D.  C„ , 

ATTN:  CDR  P.  H.  Shropshire  (Cy  71A) 

Chief  of  Naval  Operations,  Navy  Department,  Washington  25,  D.  C., 

ATTN:  Captain  E.  G.  Howard  (Cy  72A) 

Chief  of  Naval  operations.  Navy  Depaxicamt,  Washington  25.  D.  C., 

ATTN:  OP-92201  (Cy  73A) 

Chief  of  Naval  Research,  Navy  Department,  Washington  25,  D.  Cs, 

ATTN:  Dr.  W.  J.  Thaler  (Cy  7l*A) 

Chief  of  Naval  Research,  Navy  Department,  Washington  25,  D.  C.,  ATTN: 

CODE:  811  (Cys  75A  -  76A) 
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Chief,  Bureau  of  Aeronautics,  Navy  Denartment,  Washington  25,  D.  C. 

(Cys  ?7A  -  78A) 

Chief,  Bureau  of  Ordnance,  Navy  Deoartment,  Washington  25,  D.  C. 

(Cy  79A) 

Chief,  Bureau  of  Ships,  Nnvy  Department,  Washington  25*  D,  C., 

ATTN:  Hr.  C.  L.  Stec  (Cy  80A) 

Chief,  Bureau  of  Shins,  Navy  Department,  Washington  25,  D.  C., 

ATTN:  Hr.  R.  S.  Baldwin  (Cy  8lA) 

Chief,  Bureau  of  Ships,  Navy  Department,  Washington  25,  D.  C., 

ATTN:  Code  U23  (Cy  82A) 

Director,  U.  S.  Naval  Research  Laboratory,  Washington  25,  D.  C., 

ATTN:  Dr.  Harion  Shuler  (Cy  83A) 

Director,  U.  S.  Naval  Research  Laboratory,  Washington  7.5,  D.  C., 

ATfN:  Hrs.  Katherine  H.  Cass  (Cy  8I4A) 

Commander,  U.  S.  Naval  Ordnance  Laboratory,  White  Oak,  Silver  Spring 
19,  Maryland  (Cys  85A-86A) 

Commanding  Officer  and  Director,  U.S.  Navy  Electronics  Laboratory,  San 
Diego  52,  California  (Cy  87A) 

Commanding  Officer,  U,  3.  Naval  Mine  Defense  Laboratory,  Panama  City, 
Florida  (Cy  88A) 

Commanding  Officer  and  Director,  l).  S.  Naval.  Radiological  Defense 
Laboratory,  San  Francisco  2U,  California,  ATTN:  Tech  Info  Div 
frs.  no*  ^ 

\wj 

Commanding  Officer,  U.  S.  Naval  Schools  Command,  U.  S.  Naval  Station, 
Treasure  Island,  San  Francisco,  California  (Cy  90A) 

Superintendant,  U.  S.  Naval  Postgraduate  School,  Monterey,  California 
(Cy  91A) 

Commanding  Officer,  Nuclear  Weanons  Training  Center,  Pacific,  San  Diego, 
California  (Cy  92A) 

Commandant,  U.  S.  Marine  Corps,  Washington  25,  D,  C,  ATTN:  Code  A03H 
(Cys  93A-96A) 

Commanding  Officer,  U.  S.  Naval  CIC  School,  U.  S.  Naval  Air  Station, 
Glynco,  Brunswick,  Georiga  (Cy  97A) 

Assistant  for  Atomic  Energy,  Headquarters  United  States  Air  Force, 
Washington  25,  D.  C.,  ATTN:  DCS./O  (Cy  98A) 

Assistant  Chief  of  Staff  Intelligence,  Headquarters  United  States  Air 
Force,  Washington  25,  D.  C,,  ATTN:  APCIM-IB2  (Cys  99A-100A) 

Director  of  Research  and  Development,  Headquarters  United  States  Air 
Force,  Washington  ?5,  D,  C.,  ATTN:  Lt  Colonel  David  R.  Jones  (Cy  101A) 
Director  of  Research  and  Develop  lent.  Headquarters  United  States  Air 
Force,  Washington  25,  D.  C.,  ATTN:  Guidance  Weapons  Division 
(Cys  102A-112A) 

Director  of  Communiertl ons— Electronics,  Headquarters,  United  States 
Air  Force,  Washington  25,  D.  C,,  ATTN:  Lt  Colonel  Jaraie  L.  Wicker 
(Cy  113A) 
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Headquarters  United  States  Air  Force  (AJTAC),  Washington  25,  D.  C., 

ATTN:  Lt  Col  Leies  (Cy  lli*A) 

Assistant  for  Operations  Analysis,  Headquarters  United  States  Air 

Force,  Washington  2 5,  D.  C.,  ATTN:  Mr.  Frederick  R.  Gracely  (Cy  115A) 
Commander-in-Chief,  Strategic  Air  Command,  Offutt  Air  Force  Base, 

Nebraska,  ATTN:  OAWS  (Cy  116A) 

Commander,  Tactical  Air  Command,  Langley  Air  Force  Base,  Virginia, 

ATTN:  Doc  Security  Branch  (Cy  ll?A) 

Commander,  Air  Defense  Command,  Ent  Air  Force  Base,  Colorado,  ATTN: 

Atomic  Energy  Division,  ADLAN-A  (Cy  118A) 

Commander,  Air  Research  and  Development  Command,  Washington  25,  D.  C., 

ATTN:  Mr.  John  J.  Hobson  (Cy  11?A) 

Commander,  Air  Research  and  Development  Command,  Washington  25,  D,  C., 

ATTN:  Lt  Colonel  R.  E.  Fontana  (Cy  120A) 

Commander,  Air  Research  and  Development  Command,  Washington  2 5,  D.  C., 

ATTN:  RDRWA  (Cy  121a) 

Commander,  Air  Force  Ballistic  Missile  Division,  Headquarters  AKDC,  Air 
Force  Unit  Post  Office,  Los  Angeles  1:5,  California,  ATTN:  WDSOT  (Cy  122A) 
Commander,  Air  Force  Cambridge  Research  Center,  L.  G.  Hanscom  Held, 

Bedford,  Massachusetts,  ATTN:  Dr.  Philip  Newman  (Cy  12 3A) 

Commander,  Air  Force  Cambridge  Research  Center,  L.  G.  Hanscom  Field, 

Bedford,  Massachusetts,  ATTN:  CRQST-2  (Cys  12UA&125A) 

Commander,  Air  Force  Cambridge  Rasaa;.,:.  Center,  L»  G.  Hanscom  Meiu, 

Bedford,  Massachusetts,  ATTN;  Dr.  Oliver  (Cy  126A) 

Commander,  Air  Force  Cambridge  Research  Center,  L.  G.  Hanscom  field, 

Bedford,  Massachusetts,  ATTN:  Mr.  Samuel  Horowitz  (Cy  12?A) 

Commander,  Air  Force  Special  Weapons  Center,  Kirtland  Air  Force  Base, 

New  Mexico,  ATTN:  Lt  H.  K.  Londsdale  (Cy  128A) 

Commander,  Air  Force  Special  Weapons  Center,  Kirtland  Air  Force  Base, 

New  Mexico,  ATTN:  Technical  Info  and  Intelligence  Division 
(Cys  129A-131A) 

Director,  Air  University  Library,  Maxwell  Air  Force  Base,  Alabama 
(Cys  132A&133A) 

Commander,  Air  Force  Special  Weapons  Center,  Kirtland  Air  Force  Base, 

New  Mexico,  ATTN:  Lt  Roland  F.  Prater  (Cy  13kA) 

Commander,  Lowry  Air  Force  Base,  Denver,  Colorado,  ATTN:  Dept  of  Special 
’Weapons  Training  (Cy  135a) 

Commander,  1009th  Special  Weapons  Squadron,  Headquarters  United  States 
Air  Force,  Washington  25,  D,  C.  (Cy  136A) 

Commander,  Wright  Air  Development  Center,  Wright-Patterson  Air  Force 
Bese,  Ohio,  ATTN:  Mr.  Ludlow  B.  Hallman,  Jr.  (Cy  137A) 

Commander,  Wright  Air  Development  Center,  Wright-Patterson  Air  Force 
Base,  Ohio,  ATTN:  WCOSI  (Cys  138A-li:OA) 

Director,  USAF  Project  RAND  Via  Air  Force  Liaison  Office,  1700  Main 
Street,  Santa  Monica,  California  (Cys  lblA-lii3A) 

Deputy  Chief  of  Staff,  Operations,  Headquarters  United  States  Air  Force, 
’Washington  ?5,  D.  C.,  ATTN:  Opns  Analysis  (Cy  lhhA) 
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Commander,  Air  Defense  Systems  Integration  Division,  L.  G.  Kanscom  Field, 
Bedford,  Massachusetts,  ATTN:  SIDE  J  (Cy  1U5A) 

Chief,  Ballistic  Missile  Early  Warning  Project  Office,  220  Church  Street^ 
New  York  13,  New  York,  ATTN:  Colonel  Leo  V.  Skinner,  USAF  (Cy  1U6A) 
Director  of  Defense  Research  &  Engineering,  Washington  25,  D-  C.,  ATTN: 
Technical  Library  (Cy  1U7A) 

Director,  Weapons  Systems  Evaluation  Group,  OSD,  Room  2 El 006,  The 
Pentagon,  Washington  25,  D.  C.  (Cy  1U8A) 

U.  S.  Documents  Officer,  Office  of  the  United  States  National  Military 
Rep,  SHAPE,  APO  55,  New  York,  New  York  (Cy  lltfA) 

Director,  Advanced  Research  Project?'  Agency,  Washington  25,  D.  C., 

ATTN:  F.  A.  Koether  (Cys  l5uA-170A) 

Commander,  Field  Command,  Defense  Atomic  Support  Agency,  Sandia  Base, 
Albuquerque,  New  Mexico  (Cys  171A-18GA )also  (Cvs  3 53A-VIOOA, surplus  cys) 
Commander,  Field  Command,  Defense  Atomic  Support  Agency,  Sandia  Base, 
Albuquerque,  New  Mexico,  ATTN:  FDWT  (Cys  181A-105A) 

Commander,  Field  Command,  Defense  Atomic  Support  Agency,  Sandia  Base, 
Albuquerque,  New  Mexico,  ATTN:  PCTG  (Cy  186A) 

Commander,  Field  Command,  Defense  Atomic  Support  Agency,  Sandia  Base, 
Albuquerque,  New  Mexico,  ATTN:FCOB-U  (Cy  187A) 

Ani\y  Security  Agency,  Arlington  Hall  Station,  Arlington  12,  Virginia, 


mDi  Vf _  A  a  e* - it  vs..  nj  -i - j  vt_jt  n - x.  rx._, _ tt  r _  «  i  o  .  « 

rvn*  ru'«  n.  ru*  fixuriaru  uapu  nuaaej.1  uunes>  QlOnel 

Philip  Finney  and  Mr.  William  Moran  (Cys  188A-192A) 

Commander,  USAF  Security  Service,  San  Antonio,  Texas,  FDR:  SCEj  SCPj  SCTj 
ODCj  FTOj  6900th  Sec  Wingj  6920th  Sec  Wingj  6981st  Sec  Wing,  RGM; 

6901st  Sec  Wing,  SCGj  6902d  Sec  Wing,  SCO  (Cys  193A-202A) 

Army  Security  Agency  Training  Center,  Fort  Devens,  Massachusetts, 

ATTN:  Colonel  Fairchild  (Cys  203A-207A) 

Chief  of  Naval  Operations,  Navy  Department,  Washington  25,  D.  U,- 
ATTN:  OP  300,  GUO  (Cys  208A-217A) 

National  Security  Agency,  Fort  George  G,  Meade,  Maryland,  ATTN:  HEMP 
(Cys  218A-237A) 


Commander-in-Chief,  U.  S.  Pacific  Fleet,  Navy  No.  128,  Fleet  Post  Office 
San  Francisco,  California,  ATTN:  Brig  Gen  Edward  A.  Montgomery,  USMC 
(Cy  238A) 

Chief,  Joint  Atomic  Information  Exchange  Group,  Defense  Atomic  Support 
Agency,  Washington  25,  D.  C.  (Cys  239A-2U&A) 

Director  of  Development  Planning,  Headquarters  UShF',  Washington  25,  D.C., 
ATTN:  AFDAP-W,  Colonel  W.  H.  Earle  (Cy  2U9A) 

Deputy  Chief  of  Staff,  Operations,  Headquarters  USAF,  Washington  25, 

D.  C.,  ATTN:  OA  (Cy  250A) 

Assistant  Secretary  (Supply  h  Logistics),  Washington  25,  D.  C., 

ATTN:  Mr.  M.  R.  Dunaj,  OSD  S4L  (Cys  251A&252A) 

Commander,  U,  S,  Army  Communications  Agency,  Washington  25,  D.  C,, 

ATTN:  SIGCA-U  (Cy  253 A) 
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Deputy  Chief  of  Staff,  Operations,  Headquarters  US'  .  ■' 

D.C.,  ATTN:  Air  Traffio  Control  (Cy  2?4A) 

Commander,  Air  Force  Cambridge  Reaearoh  Center.  L  .  > 

Bedford,  Mass,,  ATTN-  SICE  idys  255A  &  256AJ 

Commander,  Eighth  Air  Force,  UaAF,  Vest. over  Air  f  .  .  •  V 

ATTN i  QA  (  Cy  257A) 

Commander-in-Chiof ,  Strategic  Air  Con  murid,  Of- •-  i  ■?<"  .</,■ 

Nebraska,  ATTN:  DINC  (Cy  25RA; 

Assistant  to  the  Seort  Tory  of  Vr‘  -.e  ••:.*<:  'cV-  V*  ■ 

D„C.  (Cy  259A) 

Commanding  General,  U.S.Army  Electronic  having 
Arizona,  ATTN:  SIGTO-DF 'A  (Cy  2tuA) 

Chief  Signal  Officer,  Deparuwnt  of  the  Army,  V--  ,j*  '  " 

ATTN i  SIGCO-3-b  ('*.y  261A)  « 

Commander-in -Chief ,  U.S.Alr  Force*  In  Kurnpe,  .'h’  12,  Nou  or 
ATTN:  GA  (Cy  262/.) 

Commander,  ASTIA,  Arlington  (l«r.  Station,  Arlington  !■'.  5  r. 

ATTN:  TIFDR  (Cya  203A-312A) 

Chief,  Defenoe  Atomic  Support  Agency,  Weenli  fct  .»n  2*,,  D.C. 
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Defense  Threat  Reduction  Agency 

45045  Aviation  Drive 
Dulles,  VA  20166-7517 


May  10,  1999 


MEMORANDUM  TO  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTN;  OCQ/MR  WILLIAM  BUSH 


SUBJECT:  DOCUMENT  REVIEW 


The  Defense  Threat  Reduction  Agency's  security  office 
has  reviewed  and  declassified  the  following  documents: 

AFSWP-1104 ,  AD-313420  ^  /jT ' S  Q/jT.  voT  ^*4 

DASA- 14  4  4,  AD-347629 
DAS  A- 14  60,  AD-362  82  4 
DASA-1240-CH-9-SEC-9.5,  AD-354626 
DASA-1240-CH-9-P-2-SEC-9. 3,  :AD-346387 
DASA-124  0-CH-3-P-2-SEC-3 . 2,  &D-367872  C'ffD 
DASA-1240-CH-5-P-2-SEC-5.2,  AD-365500 
DASA-1240-CH-9-P-2-SEC-9.4,  AD-346603  $ f^D 
DASA- 1504-3,  AD355637 
DNA-3051F-2 ,  AD-528106 
DNA-2790F,  AD-519052 
DNA-3069F,  -AD-52544  6 
DNA-32 91 F-2 ,  AD-530064 

The  following  distribution  statement  applies: 

DISTRIBUTION  LIMITED  TO  DOD  AND  DOD  CONTRACTORS  ONLY; 
ADMINISTRATIVE  OR  OPERATIONAL  USE,  24  APRIL  1999. 

OTHER  REQUESTS  FOR  THIS  DOCUMENT  SHALL  BE  REFERRED  TO 
THE  DEFENSE  THREAT  REDUCTION  AGENCY. 

These  documents  were  reviewed  under  the  Executive 
Order  12958. 

ARDITH  JARRE TT 

Chief , Technical  Resource  Center 


